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ABSTRACT
This study briefly reviews the conventional project 
appraisal method and presents a new method that takes account of 
the multiple objectives, conflicts of interests, externalities 
and intangibles in projects dealing with public goods.
A brief historical perspective of traditional methodologies 
i3 presented which provides a starting point in recommending an 
alternative appraisal method called Multicriteria Analysis. The 
discussion of its theoretical premises is presented in earlier 
chapters. This is followed by a chapter that provides relevant 
information about the Philippines and about the case study area, 
Santa Catalina Watershed. The last chapters present an empirical 
application of a multicriteria analysis variant, the concordance 
analysis, on the case study area. *
The results of the study show that the new methodology can 
incorporate many issues that are otherwise left out in 
conventional economic-financial analysis and can overcome some of 
the major difficulties of cost-benefit analysis. A significant 
feature of the methodology is its departure from pursuing a 
single objective function and its attempt to incorporate as many 
objectives as are considered necessary in the decision framework 
to reach a 'satisficing compromise" solution. While it does not 
consider trade-offs in the analysis, the methodology provides for 
an inter-active procedure which draws the decision-maker into the 
evaluation process and in the process reveals his hidden 
preferences and solve the problem of trade-offs. The issue of
v
time may also be dealt with by compounding the impacts forward 
to a common terminal date. Uncertainties are taken account of by 
a more sophisticated sensitivity analysis through stochastic 
approach.
The study recognizes that the methodology has a great 
potential in giving more information to a decision-maker and a 
stronger basis for deciding within the context of conflicts of 
interests and multiple objectives. It is recommended, however, 
that the methodology be applied on an exploratory basis since 
data needed may not yet be available in the Philippines or their 
collection may prove to be lengthy.
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CHAPTER 1
INTRODUCTION
1.1 State of Affairs
Natural resources projects are becoming a matter of 
active concern for economists primarily because of a 
dichotomy in resource usage (i.e. preservation for 
intangible benefits or exploitation for economic 
development).
When preserved, natural resources bring psychic 
enjoyment as for example in looking at beautiful and rare 
landscapes. These enjoyments, as well as the recreational, 
educational, scientific and gene pool benefits, however, do 
not lend themselves easily to a neo-classical market type 
of analysis. When exploited, these resources are sources 
of energy and production inputs for propelling the growth 
and development of a country. This duality of benefits- 
generation has become the core of an ensuing debate 
between the "conservationists" and the "developmentalists', 
so much so that a polarization of camps has resulted in 
counter productive and often frustrating actions. In low 
income countries with rapid rates of population growth, 
environmental damages can "creep up' on the society, due to 
the "corrosion' of environmental resources caused by many 
hundreds of individual decision makers, operating as though 
they were faced by a public good. The Philippines is 
gradually becoming aware that the areas of "natural
1
habitat' are becoming increasingly rare and can no longer 
be considered "free'. This is the rationale for the 
current study. What is true internationally is also true 
for the Philippines: on the one hand, policies geared for 
economic growth can cause damage to the natural ecosystems 
and the rapid depletion of finite natural resources that 
are too costly to repair; on the other hand, policy 
prescriptions for preservation are often seen as tending to 
severely curtail a nation's drive for growth.
The past few years, however, have provided some 
enlightened perspective on the issues, and an apparent 
amalgamation of opinions seems to be emerging. Such a 
transformation has been brought about by at least three 
conditions, as suggested by Matthews ( 1979).
First, there has been a recognition of the reasons 
for the impasse in the debate: (a) most established 
economic theories regard environment as an externality and 
the existence of an environmental "price' has not been 
accepted; (b) the time frame of many economic plans is 
short, drastically discounting the future uses of 
environmental systems. Rarely are the issues of 
sustainability and posterity discussed other than in highly 
theoretical growth models concerned with optimal inter- 
generational savings rates; and (c) the insufficient 
understanding of how the environmental systems operate
2
leaves out important "givens' in the economic plannning
activities.
Second, there has been a redefinition of economic
growth and development and a re-examination of just what
they should achieve. A seemingly dominant view frequently
*
voiced is that the ultimate goal of development, and its 
accompanying growth, is the satisfaction of basic human and 
societal needs. Thus a more global outlook of resources 
utilization is replacing narrowly focused national economic 
growth perspectives.
Third, there is the recognition that the real issue is 
not whether to preserve or develop, but rather, how to best 
use resources so that they are not degraded or depleted to 
a point where they are no longer capable of sustaining 
particular and/or general needs. Jn the succinct words of 
Robert McNamara (1972):
The question is not whether there 
should be continued economic growth. There 
must be. Nor is the question whether the 
impact on the environment must be 
respected. It has to be. Nor - least of 
all - is it a question of whether these 
two considerations are interlocked. They 
are. The solution of the dilemma revolves 
clearly not about whether, but about how.
In the field of a newly emerging branch of economics,
known as environmental economics, recognition of such an
issue leads economists to the modelling of optimal uses of 
1
resources. The models generated, however, are more or less
1
See for example Fisher, et.al. (1972) and Van Delft and 
Nijkamp (1976)
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aggregative. They presuppose the identification and 
valuation of all benefits and costs of preservation and 
development, and have resulted in a high value allocation 
for natural environments. In the real world, however, 
where decision-makers and economists (acting as project 
evaluators or advisers) interact to reach decisions, the 
crux of the problem is how to take into account the whole
gamut of objectives and arrive at an optimal ’’how''.
2
Furthermore, the problems presented by externalities 
(mostly negative) and intangibles have reached a
proportion where they can no longer be subsumed under 
"exogenous" variables. Towards this end, environmental 
economists have formulated the Multiple Objective Theory 
and devised some methodologies that take into account the 
multiplicity and often incompatible uses of natural 
resources by presenting the impact of each decision 
criteria in its own dimensions and analyzing the effects of 
changes in any or all of them. The next section briefly 
introduces the theory which will be elaborated in Chapter 3.
1.2 The Multiple Objective Theory in Planning and Evaluation.
The birth of Multiple Objective Theory can be safely 
placed at about the late sixties or early seventies when 
severe criticisms of traditional unidimensional decision 
processes were at their height. The work of Marglin (1967) 
provided the theoretical basis of the concepts and
2
For an exhaustive discussion of externalities, see Mishan 
(1971).
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extensive use of the theory can be found mostly in
environmental economics.
At the beginning of the seventies, there was a 
recognition that adherence to the pursuit of maximizing a 
single objective function (based on traditional utility 
theory or social welfare theory) resulted in a lower 
realized value of other equally important objectives, since 
they were all aggregated under a single valued criterion. 
In the complex system in which decision-makers and 
economists work, it is no longer a simple matter of defining 
an aggregated social preference function that purports to 
represent a society's welfare. The diversity of interests 
held by various groups, the hidden preferences of the 
decision maker, and the interdependence of economic and 
environmental processes have raised ^ serious questions about 
the applicability and practicality of a traditional 
preference function. A recent development in planning now 
is to consider a set of mutually irreducible objective 
functions and the mutual interaction of all relevant 
systems. Nijkamp (1984) provides a simple representation 
(Figure 1-1) of such an interaction,
Figure 1-1: Economic and Environmental Interaction
E M
E I II
M III IV
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where E is an Economic System, M is the Environmental 
System. Block I represents traditional economic 
interactions, Block II the effects of economics on 
environment (e.g., pollution), Block III the impacts of 
environment on economics (e.g. energy production) and Block 
IV the environmental interaction ( i.e., biological and 
ecological). With this simple representation one is made 
aware that analysis is no longer confined to economics but 
transcends the boundaries of other disciplines. In the 
context of this study, the relevant regimes are Blocks II 
and III.
A particular approach for analyzing such a multiple 
objective situation is Concordance Analysis which will 
provide the focus of this study and is discussed in chapter 
3. A search of the literature suggest that Concordance 
Analysis has not been used before in any less developed 
country (LDC). In particular, it has not been applied in 
Philippine conditions. This method is a variant of the 
ELECTRE METHOD (elimination and choice translating reality) 
originally developed in France. It is based on a pairwise 
comparison of mutually exclusive alternative plans or 
projects and attempts to select an ’’optimal” plan out of 
these competing plans on the basis of multicriteria.
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1.3 Rationale for the Study.
The rationale for the study is implied in the above 
discussion, but will be explicitly stated here.
The Philippine Development Plan is set amidst a lot of 
problems that are inherent to late entrants in the 
development arena. In spite of an assertive policy towards 
growth and equity and a strongly stated bias for projects 
benefitting the poor, the percent of Filipino families 
fall/ing below the poverty line continues to increase and 
the balance of payments gap continues to widen. For 
example, between 1965 to 1975, the percent of Filipino 
families falling below the poverty line rose from 43.3 
percent to 53.2 percent (World Bank, 1980). A more recent 
picture of balance of payment deficit is evident between 
1978 to 1982 where BOP deficit grew from US$90 million to 
US$375 million (IMF,1982, p.2). This development process 
is largely due to the fact that the country's priorities 
may not necessarily conform with those of the aid giver or 
the international financing institution. Aid and loans are 
given out not out of altruism but to serve the interest of 
the givers. The following quotations from a report of the 
US Treasury Department(cited in Bello,et.al., p.33) under 
President Reagan's administration serves to confirm this:
The MDB's (multilateral development banks), 
by and large, have been most effective in 
furthering our global economic and financial 
objectives, and thereby, also serving our long 
term political/strategic objectives.... The US 
bilateral aid program holds some ad­
vantages in serving US short term political 
interests; multilateral assistance primarily 
serves long term US interests.
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The worst part of it all is that projects are tied to 
specific commodities from donor countries (Gaud, 1968, 
p.603):
The biggest single misconception about 
foreign aid programs is that we send money 
abroad. We do not. Foreign aid consists of 
American equipment; raw materials, expert 
services and food - all provided for specific 
development projects which we ourselves review
and approve .....  Ninety three percent of aid
funds are spent directly in the United States to 
pay for these things. Just last year, some 
4,000 American firms in fifty states received 
$1.3 billion in AID funds for products supplied 
as part of foreign aid.
This condition leads to a situation where project 
formulation became an exercise to suit the requirements of 
the giver of grant, loan or aid regardless of the country's 
priorities. The vital link, therefore, that project 
appraisal activities provide takes form only with every new 
proposal for a loan or an aid. Project appraisals, then, do 
not embody the criteria derived from, nor compatible with, 
national policy objectives, but rather reflect the 
priorities of sources external to the economy. Furthermore, 
the biggest concern of all is the preoccupation of the 
country's project appraisers with the economic efficiency of 
projects as a measure of welfare, neglecting income 
distribution and what have been inaptly termed in the 
literature "secondary benefits' like quality of life, 
training and so on. This strict aedherence is really a 
result more of convention rather than choice.
The heightened interest among economists and planners 
in traditional cost benefit analysis for the appraisal of
8
programs and projects is obvious from the vast literature
3
since World War II. The emergence of externalities and 
the growing importance attached to intangibles, risks, 
long-term effects and spatial spillovers, lessened the role 
of the traditional choice techniques. Social and political 
conflicts came up which necessitated consideration of 
multifarious objectives and satisfying diverse interests. 
The Philippines subscribes to the theory that any project 
proven to be economically sound could distribute the 
benefits of development through fiscal means. Ecological 
impact statements , as required by lending institutions and 
donors, are presented merely to support the economic 
benefits but are not quantified nor considered in any 
analysis. Project documents are either quiet about
conflicts of interests or categorically state target
*
beneficiaries. Problems in implementation result most of
the time. One needs to look only at the cases of the World
Bank financed projects like the Pantabangan Irrigation
Project, the Chico River Dam Project and the upgrading of
the Tondo slums to see the effects of leaving out the
opinions of the target beneficiaries or the users of the
4
land in the analysis of project viability. The pursuit of 
the elusive optimal objective fails to satisfy the diverse
3
See Prest and Turvey (1965) for a comprehensive survey of 
the earlier literature on Cost Benefit Analysis.
4
See Bello, et.al. (1982) for a general discussion of the 
issues on these projects.
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needs of the country- It is , therefore, necessary to tie 
together all these analyses and come up with a satisfying 
compromise solution for all concerned.
The Multiple Objective Theory, particularly the 
Concordance Analysis method, seems to offer a solution to 
these dilemmas. It attempts to disaggregate the objective 
function into several objectives and to find a 
"satisficing' solution to conflicts of interests. It 
provides the planners and decision-makers with more 
information on which to base a choice. It does not claim 
superiority over, nor advocate the abandonment of, the 
traditional techniques but rather complement them. It can, 
however, stand as an alternative appraisal methodology 
completely without integrating with traditional cost- 
behefit methodologies.
The specimen project to be used in this study is 
a case in point. Forest areas have multiple uses, and 
objectives for their development or exploitation are as 
numerous as the number of groups interested in them. 
Traditionally, the analysis of projects is done at the 
level of financial and economic planes but the effects of 
economic activities on the resource stock and on 
immeasurables are not accounted for. Furthermore, different 
groups affected by the project or using the areas have 
conflicting interests and this is rarely taken into account 
in the analysis, resulting in problems during 
implementation. An analysis, like the Concordance method,
10
that considers these aspects can indeed be useful in 
planning in situations with scarce monetary resources as in 
the case of the Philippines.
1.4 Objectives of the Study
Based on the discussion above, the following will be 
the objectives of the study:
1. To examine the merits of Concordance Analysis in 
the appraisal of a specimen project in the Philippines in 
order to assess whether the approach gives more meaningful 
results and encourages greater awareness of potential 
conflicts of interests in national planners than 
conventional project appraisal techniques.
2. In the light of such an examination, to 
highlight its usefulness, practical relevance and 
limitations when used in project appraisal as they apply to 
the Philippines.
1.5 Constraints and Limitations
This study uses the original pre-feasibility report on 
Santa Catalina Watershed Rehabilitation and Relocation 
Project, prepared in 1982 by an inter-agency team from the 
Ministry of Natural Resources, the Bureau of Forest 
Development and the National Economic and Development 
Authority of the Philippines. Hereafter this document will 
be referred to as the Study Team Report.
The data contained in this study were gathered 
primarily for a financial and economic analysis type of
11
appraisal. There is a dearth of data and/ or indicators on 
qualitative and immeasurable factors. A lot of extra data 
collection is necessary in order to apply the methodology 
fully. Where possible, close enough proxies for 
environmental values are used. This study recognizes the 
paucity of data on hand. This is especially true for 
preference weights were the author determined them solely 
for illustrative purposes. What it hopes to accomplish at 
this stage is to introduce the methodology and explore its 
use. Refinements can be made when and where data will be 
readily available in future appraisal work by the national 
planning body.
Not only are the data sparse, but the literature on
Concordance Analysis is limited as well. Thus some
opeVational and methodological questions are left
unanswered. This study relies heavily on the published 
works of the foremost proponent of the concept - Prof. Peter 
Nijkamp of the Free University of Amsterdam and his 
associates. Hereinafter they will be referred to as the 
Proponents.
1.6 Plan of the Study
Chapter 2 briefly reviews the different evaluation 
methods traditionally used for investment projects in 
general and for forestry projects in particular. Issues 
discussed in the literature on appraisal of natural 
resources projects will be highlighted. The second section
12
of the chapter discusses the methodologies of Multi- 
Objective Theory, their apparent strengths and weaknesses 
as compared with the traditional methods and some issues 
raised by experts in project analysis.
The first section of Chapter 3 discusses the different 
methodologies developed from the new theory. These 
methodologies come under the heading of Multicriteria 
Analysis. Their characteristics, application, strengths and 
limitations will be highlighted. The second section devotes 
itself to a discussion of a particular type of multicriteria 
analysis method known as the Concordance Analysis Method 
which is used in the study.
Chapter 4 provides a background for the analysis by 
presenting the Philippine government objectives vis-a-vis 
forest and forestry projects. The second section discusses 
the development scheme of the project in detail, the concept 
of the project and the results of the economic and financial 
analysis.
Chapter 5 presents some possible alternative plans for 
the area, the methods used in deriving the variables and the 
criteria for the analysis and the results of the exploratory 
application of Concordance Analysis in the case of the Santa 
Catalina Watershed Rehabilitation and Relocation Project.
Conclusions in relation to the stated objectives in 
Chapter 1 are presented in Chapter 6.
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CHAPTER 2
A REVIEW OF PROJECT APPRAISAL METHODS 
1.1 Historical Perspective
The theory upon which present day cost-benefit analysis 
(CBA) rests is premised on the idea of consumer surplus 
first advanced by Jules Dupuit in his 1844 work, "On the 
Measurement of the Utility of Public Works". Since then, 
the names of Marshall, Pigou, Pareto, Hoteling and Hicks 
have become the classic names associated with the concept 
and the theory. It was not until the 1930s, however, that 
formal recognition of the technique of cost-benefit analysis 
was made when the U.S. Flood Control Act enunciated that a 
project is worthwhile only if "the benefits to whomsoever 
they may accrue are in excess of the estimated costs". This 
triggered off studies on the theory and application of the
P
technique and by the 1950s, publications by both the US 
Government and academics have laid down a fairly integrated 
theory which links costs and benefits to social gains and 
losses (Dasgupta and Pearce, 1978).
In the natural resources sector, the works of Pigou and 
Marshall became the classical foundations upon which 
appraisal of environmental projects were brought into the 
realm of welfare economics. Up until 1960, this old school 
of thought dominated the appraisal and policy formulation 
activities in most of the industrialized nations. The 
Pigovian paradigm and Marshallian consumer surplus theory, 
pushed to the limits of their applicability, generated 
policies that required tedious and otherwise hard to
14
implement government interventions (i.e., fishing permits, 
compensation, etc.) which also produced mixed results. Such 
interventions were seen as a mechanism to account for the 
public good property of the environment and internalize its 
externality characteristic into the mainstream of economic 
analysis. The case for externalities was so well debated on 
that a new school was developed.
In 1960, Ronald Coase wrote his famous paper on 
property rights which laid the foundation for the so called 
"Property Rights School'. In essence, this school advocated 
a privatization of publicly owned resources as a means of 
achieving optimal resource use while at the same time 
eliminating externalties. To them, a market exchange is 
nothing but an exchange of a bundle of property rights and 
if property rights can be defined, then the market can exist 
and therefore there are no problems of externalities. These 
ideas seem to find acceptance in the U.S. because they are 
fairly easy to implement and seem to be politically 
acceptable.
About a decade later, a new branch of economics began 
to emerge. Concern about the deteriorating effects of 
economic decisions on natural and human environments drew 
economists (particularly regional and welfare economists) 
into the sphere of environmental economics. This new branch 
sought a continous balance between economic growth and 
environmental quality as it recognized that a permanent 
increase in welfare ( measured in material terms) will 
always be accompanied by a substantial deterioration in 
environmental quality and ecological stability.
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The next section presents the different methodologies 
and the general procedures used in forestry project 
appraisals.
2.2 The Traditional Cost Benefit Methods
Within an overall project cycle, cost benefit is 
defined (Greenwald, 1982) as a "generic name given to any 
systematic and quantitative appraisal of a public project to 
determine whether, and to what extent it is worthwhile 
undertaking. Essentially, it attempts to determine whether 
the benefits exceed the costs." The project cycle according 
to Baum (1978, cited in Gittinger, 1982, p. 20-26) has five 
steps: (a) identification of projects; (b) preparation and 
analysis; (c) appraisal; (d) implementation; and (e) 
evaluation. It is not uncommon for most project development 
activities to undertake steps (b) and (c) within in the 
organization. Baum (ibid) defines appraisal as an 
examination of the feasibility study by sources external to 
the organization to test its stability, the economic 
soundness of the assumption and the effectiveness of the 
overall project design. As such, steps (b) and (c) are 
always carried out as one single activity by any project 
proponent to guide any appraiser. As used in the context of 
this study, these two steps are combined and the two terms 
(analysis and appraisal) are used interchangeably. There 
are usually five steps involved in the appraisal of 
projects. These can be summarized (on. cit..no. 202 - 205) 
as follows:
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1. Identification of effects for both present and 
future periods. Examples of this identification 
include changes in output, income levels, prices and 
even environmental and social parameters.
2. Quantification of effects in which the identified 
effects (or impacts) are translated into some 
measurable unit.
3. Monetary valuation of quantifiable effects. Money 
value is assigned to each quantified effect via the 
market price mechanism and some estimates of the 
"true" scarcity price in cases of market distortions 
or where the market is absent. The general rule for 
ascertaining values is premised on the concept of 
social willingness to pay. Simply stated, this 
criterion is the theoretical price that society is 
willing to pay to obtain a benefit or to avoid a 
cost under conditions of perfect competition. Even 
in this apparently most straight forward part of 
cost-benefit analysis, a vast literature has arisen 
regarding the correct shadow price to use. The 
classic studies of the OECD (Little and Mirrless, 
1968) and the UNIDO (Dasgupta, Marglin and Sen, 
1972) teams and the approach of Harberger (1978) 
have been reviewed in detail by Lai (1979) and Ray 
(1984).
Externalities and public goods, however, present a 
major problem because no market prices exist for them or 
because such prices cannot be appropriately established
17
because of the absence of market information. Intangible 
effects may also be listed at this stage. Effects that 
cannot be monetized are termed incommensurables.
A decision tree is presented in Figure 2-1 as suggested 
by Gittinger (1982) to show the steps in valuation of costs 
and benefits. Step 3 can be divided between tangibles and 
intangibles. Note that the end result for intangibles is 
merely an "identification and quantification but not 
valuation" type of activity. This is what was meant by 
"givens" not being included in economic planning (Chapter 1, 
section 1.1, para. 3) and which is one area where cost- 
benefit analysis has been critized.
4. Aggregation. This reduces all costs and benefits 
over the project life time and in each time period into a
scalar value which represents the overall worthiness of the
*
project. The three most popular aggregation procedures are 
the internal rate of return (IRR), the benefit-cost ratio 
(B/C) and the net present value (NPV) or more appropriately, 
the sum of net present values (SNPV). All such 
aggregations use discounting procedures which in effect 
place lesser weights for benefits and costs the further they 
are expected to occur in the future. The calculation of 
weights employs a discount rate (or a social discount rate 
for public projects) which represents the opportunity cost 
to society*6f using public resources for the project.
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FIGURE 2 -1  : DECISION TREE FOR DETERMINING 
ECONOMIC VALUES
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5. Sensitivity analysis. This step involves changing 
the values of variables and parameters of the project to see 
the effects on the projected results. The robustness of the 
assumption is tested against deviations that are likely to 
occur in the future.
As relevant as economic cost-benefit analysis may be 
for many public projects, the methodology is critized by 
Nijkamp (1975) as it applies to natural resources project 
appraisal for at least six reasons:
(1) Intangibles can hardly be assessed in economic terms 
within a cost-benefit framework since a monetary 
valuation of intangibles is generally impossible or 
otherwise arbitrary and biased;
(2) External spillovers are sometimes difficult to
P
evaluate as each project gives rise to a large 
series of indirect multiplier effects which are not 
wholly included in the prices of products or of 
production factors. The distributional impacts of 
such multiplier effects can be considerable, as 
noted by MacArthur (1978);
(3) The estimation of the length of project life as 
well as the rate of discount is frequently biased so 
that a cost-benefit analysis should, but rarely 
does, provide sensitivity analysis of the length of 
project life.
(4) The effects of the implementation of the project 
upon the distribution of welfare are , in general,
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overlooked so that the use of a general priority 
schedule may neglect substantial economic
inequalities. During the 1970s, a great deal of the 
cost-benefit literature has been concerned with 
precisely this issue: the distributional
consequences of projects, particularly those of an 
intra-temporal nature (Helmers, 1979 and Squire and 
Van der Tak, 1975).
(5) There are a great many interdependence among the 
effects of a project, so that the calculation of the 
benefits of all these separate effects is extremely 
difficult (MacArthur, 1978, p.190). The same holds 
true for determining the shadow prices of a certain 
public investment;
P
(6) Cost-benefit analysis is a fragmentary approach 
since it attempts to gauge only the economic effects 
of a project and neglects many other non-economic 
aspects of human well-being.
In order to surmount these problems, cost-benefit 
proponents have tried to develop some valuation techniques 
to approximate unquantifiable factors. These range from 
measurement of sedimentation in dams and rivers,calculating 
the would-be damages of floods, pricing wildlife and rare 
flora on their would-be market prices and so on. Among the 
widely used techniques of the latter type is the one 
provided by Helliwell (1967, 1969) where aesthetic values 
are given scores, aggregated and then multiplied by a
21
constant monetary factor. For the most part, it found 
academic acceptance except for the actual valuation in money 
terms. The amount has to reflect the true worth society 
attaches to these aesthetic factors, which is very hard to 
determine.
A number of alternatives to the traditional cost- 
benefit approach has been used. These will now be listed 
before examining multiple objective methodologies.
2.3 Alternative Appraisal Methodologies
1
2.3.1 The Cost Effectiveness Approach
This method tests for the most cost-efficient method of 
achieving set goals. Thus, operational goals are pre­
specified and alternative projects are compared with these 
goals. The project with the highest effectiveness in terms 
of goals is chosen as the best alternative. This method has
ft
a great advantage over the Cost-benefit approach (CBA) in 
that goals need not be monetized while costs are more easily 
quantified to provide for better measure of worthiness. The 
technique is, not surprisingly, popular with military 
planners. The basic problem with this method is the 
specification of a set of goals to be attained and the 
marginal rates of substitutions (trade-offs) between these 
goals. Furthermore, the essential difficulty of any 
decision procedure, namely, the multiplicity of values, is 
not solved in a completely adequate way (Van Delft and 
Nijkamp, 1977).
1
See for example Kazanowski (1968).
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2.3.2 Planning Balance Sheet Method
This method is an adoption of the CBA and has the same 
theory and method. It differs in the sense that : (1) it
records detailed information on the distribution of costs 
and benefits among different groups of people affected by 
the project, and (2) it accomodates intangibles and 
externalties by assigning symbols for recording them in 
evaluation tables alongside the monetized impacts. The 
limitation of this method is in the amount of information 
that needs to be gathered and yet results are not presented 
effectively particularly when transformed into ordinal 
ranks. Furthermore, the priorities of the various group 
interests are rarely traded off against each other so that a 
serious problem of providing weighting schemes still remains 
(ibid).
ft
3
2.3.3 Shadow Project Approach
This method was designed primarily for environmental 
projects. The premise upon which this method is based is 
that if a project will destroy a natural site, it would 
create a cost since it would be a reduction in the stock of 
natural resources. This cost is then deducted from the 
benefit of the new project. Such a cost is reckoned by 
estimating the expenditure that would be incurred to re­
create the same site with the same ecological function and 
the same size as the original one. This methodology is the
2
2
See for example Lichfield, et.al. (1975)
See for example Klaasan and Botterweg (1976)
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3
operationalization of the compensation principle of public 
goods. It is clear, however, that the limitation of this 
methodology lies in the reckoning of the shadow project. 
Firstly, we must recognize that the shadow project is only 
good when its site is known. Since areas are most often 
unique, adjustments have to be made (e.g., in land use). 
This will, therefore, lead to another shadow project 
definition until we have a chain of shadow projects 
resulting probably in an indeterminate solution. Secondly, 
spatial and time dimensions may be neglected because 
accessibility and development through time play crucial 
roles in the definition of a shadow project (ibid).
Inspite of the refinements made and the high level of 
sophistication achieved by the traditional methods, the core 
of the criticisms still stands unresolved: (1) externalities 
and 0 intangibles are not integrated effectively into the 
analysis framework; (2) the multidimensionality of project 
impacts are not fully recognized; and (3) the priorities of 
various interest groups are not effectively dealt with. 
There is , therefore, a need to explore the use of more 
appropriate evaluation methods in situations where these 
problems cannot simply be "assumed away". The next section 
will be devoted to such approaches.
2.4 The Multiple Objectives Methodologies
In his review of the literature\ Thampapillai (1978) 
categorized multiple objective planning procedures based on 
the classifications made by MacCrimmon (1973) and Sinden and 
Worrell (1978). Four categories were identified:
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1. Weighting methods - These methods have clearly 
defined objectives (or decision criteria) and a set 
of alternatives. Social preference can be clearly 
defined and transformed to numerical weights. 
Comparison of alternatives are done using weights 
and selection is based on aggregated weights.
2. Sequential elimination methods - These also have a 
set of alternatives and clearly defined objectives 
but they need to satisfy a set of side conditions. 
They have a process of sequential comparison of 
alternatives based on the outcomes of objectives (or 
decision criteria).
3. Mathematical programming methods - These methods 
have an infinite or large set of alternatives for 
one or more objectives within a feasible region and 
side conditions may apply also. An algorithmic 
approach to selecting the most preferred points is 
used to arrive at a local or global optimum.
4. Spatial proximity methods - There is also a set of 
alternatives and sometimes with fuzzy or vague 
objective values. They have a process for obtaining 
intra- and inter- objective values. These methods 
require the construction of a spatial 
representation. The decision rule is based on 
distance from shapes or points that have been 
identified as ideal.
P
Multicriteria analysis methods can be classified as 
sequential elimination method, as suggested by the 
Proponents. While they recognize the classification as set 
out above, they categorically state that such methods are 
applicable for continous alternatives and what is being 
developed here is applicable to decisions on distinct 
alternatives. Recent developments in multicriteria analysis 
are discussed in the next chapter.
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CHAPTER 3
MULTICRITERIA ANALYSIS: THEORY, PRINCIPLES AND METHODS
Multicriteria analysis aims to take into account the 
heterogenous and conflicting aspects of a complex choice problem. 
Instead of pursuing a unidimensional reduction of different 
criteria, a procedure is developed where the multidimensionality 
of different decision criteria is accounted for. It is based on 
the argument that outcomes of various decision criteria are not 
necessarily transformed into monetary values in order to arrive 
at a comprehensive comparison of different project outcomes. Its 
significant advantage over the conventional methods of project 
appraisal is that it can take account of the intangibles and 
externalities that are traditionally just discussed in supporting 
documents. At the same time, it avoids the rather arbitrary 
transformation of project outcomes into a unique monetary unit.
A
Multicriteria methods usually have two inputs: an impact 
matrix and a set of criteria weights generated by the affected 
parties. An impact matrix contains "effect vectors' which 
reflect the relevant outcomes of the project concerned. These 
outcomes need not be cardinal measures. Ordinal or even zero-one 
indicators are possible. Thus monetization of the resources for 
all criteria is not essential. The elements of an effect vector 
are formed by welfare indicators for each of the multiplicity of 
criteria within the decision framework. Thus each element or 
impact is presented in its own dimension. By establishing a set 
of alternative project designs, each with its effect vector, 
interdependencies become more apparent. The set of weights, on
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the other hand, considers the relative priority that each member 
or group places on that impact and a compromise solution is 
assured. Thus the decision is not made by a benevolent decision­
maker but is shared by all concerned.
1
3.1 Guiding Principle
Tinbergen (1956) makes a distinction between the analytical 
aspect and the political aspect of public decision-making. The 
former is concerned with the relationship among variables 
pertaining to the decision-making process as well as the side 
conditions resulting from the structure of the society. In 
theory, this can be represented by impact models or structural 
models. The latter are concerned with the way in which 
instruments are manipulated to reach policy objectives. Such 
objectives can be operationalized as fixed targets or as 
arguments of a community welfare function to be optimized. The 
optimizing principle can be represented as:
m a x W(x) (3.1)
x e  K
where W is the community welfare function, x is a vector of 
arguments specifying the value of the decision variables and K is 
a feasible region for the decision variables.
The principle presupposes that the objectives can be 
represented in a common denominator by means of trade-offs (or 
marginal rates of substitutions along indifference curves), so 
that the loss in one objective can be evaluated against the gain 
1
This discussion follows that of Van Delft and Nijkamp, (1977) 
pp. 7 - 10.
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in another. This idea of compensatory changes underlies both the 
classical economic utility theory and the traditional cost 
benefit analysis.
From the theoretical point of view, the optimizing principle 
is very elegant because it provides an unambigious tool to 
evaluate alternative strategies on the basis of their 
contribution to community welfare. As a practical tool, it is 
rather limited because the specification of a community welfare 
function requires complete information about all possible 
combinations of actions, about the relative trade-offs between 
these actions and should also consider all constraints involved.
The Proponents of multicriteria decision-making, therefore, 
provided an alternative which is called the Compromise Principle. 
It states that an optimum solution has to reflect a compromise 
between the various priorities, while the various discrepancies
ßbetween the actual outcomes and aspiration levels are traded off 
against each other by means of preference weights. This is based 
on the assumption of multiple decision criteria and variable 
piorities of different decion-makers. The principle is said to 
be relevant for continous optimizing problems leading to multi­
objective programming models and for distinct plan evaluation 
problems leading to multicriteria analysis. It is also 
particularly useful for interactive decision problems where 
continous dialogues between the decision-maker, researchers and 
technicians are required.
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3.2 Formal Framework for Multicriteria Analysis
In general, all evaluation methods should start with an 
accurate description of all relevant mutually exclusive projects 
including the "without project" situation. Furthermore, all 
relevant decision criteria should also be determined (i.e., those 
relative to the outcomes which affect the welfare position of all 
the groups concerned).
This could then be represented in a project impact matrix 
(P) form with J different criteria and I different projects. 
Each element, p- in P is the outcome (or impact) of the j ™
J
criterion in project i. Each element (j) in a project vector
can have completely different units of measurement and may even
represent qualitative rank orders. However, each j ™  criteria
row will be measured in a given unit.
In order to avoid cumbersome numerical operations, the
Proponents suggest a normalization procedure. The technique of
*
normalization can either be: (a) by dividing each project outcome 
with a norm outcome which represents the desirable state for that 
criterion; or (b) by dividing the impacts with the maximum 
outcome in that criteria. This applies only to benefit criteria. 
For a cost criterion, the minimum value is the relevant one. If
we denote the normalized outcome as nj*, and the norm outcome as
*p: , then the formula in the case of a benefit criterion becomes:
J 1
p j>' (3.2)
where p:T can either be the maximum project impact in that 
criterion or the norm outcome. For the cost criterion, the 
inverse value is calculated.
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Note that in the formula, njf is non-negative and without 
any upper limit. A more satisfactory measure proposed is to 
define the normalized outcome such that it satisfies the 
condition of: 0 < njj < 1  and therefore the formula becomes:
nj' =  1 - pjWO* m m
pj -  pj
(3.3)
where the elements of the denominator represent the maximum and 
minimum values of outcomes through the j ^  criterion 
respectively. In the case of a cost criterion, p-*^  and p ,r*,nJ J
will have to be interchanged in equation (3.3).
It can be gleaned from the above that project outcomes 
become more appealing as nj,' approaches unity. In the latter 
formula, underachievement of the norm outcome implies nj[ < 1  and 
an overachievement njf > 1.
The normalized elements can now be incorporated in an impact
*
matrix. The above steps constitute the analytical aspect of the 
analysis using Tinbergen's distinction.
The political aspect of the analysis concerns the weights 
which represent the relative preferences of the individuals 
affected by the projects. Such preference weights are attached 
to the normalized project outcome for a certain criterion.
The procedure for generating a weighted community decision 
structure is descibed by Nijkamp thus:
Suppose that there are N individuals or groups ( n = 1,...N) 
involved in the decision process so that there are N different 
preference structures. The relative weights assigned by
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individual or group n
criterion is denoted by 
additivity condition:
to the outcome of the
wn ;^ where w*°j { has to
decision 
satisfy the
w^jj = 1;V n, 1 (3.4)
J=i
For each individual or group n, the corresponding weights 
wpji can be included in a preference structure matrix W n . If 
A n represents the relative importance of the n"^ individual or 
group in the decision process, a comprehensive and weighted 
community preference structure W can be determined by means of 
the following matrix:
Ki
W =_)l_AnWn (3-5)n-i
where the X u ' s  satisfy the condition:
*
tvi
1 (3-6)
nri
Thus given the hierarchy of project outcomes and of decision­
makers, a weighted community decision structure can be obtained 
(Nijkamp 1977).
3.3 Typology of Multicriteria Methods
On the basis of this formal framework, the Proponents 
categorized multicriteria methods, and most of these methods are 
discussed by Nijkamp (ibid).
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Th© mo3t common methods of analysis cater to both
quantitative and qualitative analysis and are the expected value 
method, concordance analysis, entropy method and discrepancy 
analysis.
The expected value method is the simplest. The quantitative 
variant of this method calculates the expected value, (e( ), of
each project by multiplying the normalized project outcome with a 
corresponding preference weight which is expressed as semi­
probability. A rank ordering of alternative projects can, 
therefore, be computed. The qualitative variant is known as the 
rank based expected value method where all decision criteria are 
ranked in importance and assigned values in descending rank 
order. Each rank order is the ordinal version of the weight. 
The outcomes are also ranked under each of the decision criteria 
and assigned values in descending order and the rank order of
each is the ordinal version of the normalized project outcome.
* *The rank-based expected value, (e- ), is equal to the summation
of the products of the weights and the outcomes for all i. 
Again, "a rank ordering of desired alternative projects can be 
determined. Furthermore, a probability of implementation may be 
assigned to each of the plans being ranked so that a corrected e ^  
may be computed” (ihid)-
The quantitative variant of the concordance analysis will be 
discussed fully in the next section. The qualitative variant of 
this method is similar to the one of the rank-based expected 
value. The rank orders are again used and a pairwise comparison 
of project in terms of how better and how worse each is compared 
to the other is made.
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The entropy method measures the divergence between impacts 
and weights. They are considered in the method as messages 
containing information important for evaluating alternative 
projects. The quantitative variant of this method computes an 
entropy value, (ej ), of the set of project impacts of a 
criterion, (j). An index of the degree of diversification (dj ) 
is calculated and is then used to get a corrected value of an 
impact. These impacts are then multiplied by weights and summed 
for all criteria to give an average weighted value, (t  ^ ), of
each alternative project and the project with the highest t'^ is 
the most desirable. The qualitative variant of this method is 
very hard to deal with since it involves fuzzy information but 
the technique is akin to rank ordering and the end result is a
jthierarchial ranking of tj .
The quantitative variant of discrepancy analysis measures
the relative weighted difference between an ideal project and a
0
proposed project. Using statistical techniques, the projects can 
be ranked according to their relative discrepancy from the 
'ideal" project. The qualitative variant of the method is based 
on the statistics of ordinal rank numbers by using, say, the 
Spearman rank correlation coefficient. The elements in the 
computation are again rank orders and the same technique as the 
rank-based expected value method is used.
In a later publication, the Proponents also made some 
classifications to meet specific problems. The regime analysis 
applies to qualitative data and resembles the concordance 
analysis but it focuses more on the sign of the indices, the 
assumption being that since the weights used are ordinal, a
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unique numerical value for the difference between any two indices 
is impossible to get. The dominance and frequency analysis deals 
specifically with qualitative data also while the 
multidimensional scaling analysis has the capacity to transform a 
qualitative impact matrix into a cardinal matrix. The 
permutation analysis is based on successive rank orders of 
alternative projects. The decision is made by investigating the 
degree to which a project dominates other projects after 
successively permutating the decision criteria and the weights 
assigned to them.
The latest addition, to the list is the evamix approach 
which is intended to meet the problem of mixed information and to 
cope with the limitation of the multidimensional scaling. It 
requires the computation of two measures: one for ordinal 
criteria and one for qualitative criteria. Both these measures 
are then standardized and used to compute an overall dominance 
score. After this aggregation, an appraisal score for each 
project is calculated and the highest one is the most desirable.
The literature also mentions classification of models into 
discrete versus continous and hard information models versus soft 
information models. Discrete models have a finite number of 
feasible choice possibilities while continous may have infinite 
number. Hard information models measures information on a 
cardinal scale while soft information models measures information 
on nominal or ordinal scale.
34
3.4 Theoretical Relevance of the Method
3.4.1 Multicriteria and Arrow's Impossibility Theorem.
Arrow's Impossibility Theorem is a well known result of 
public choice theory which provides that all significant social 
actions involve the participation of many individuals. In order 
to arrive at a social decision, the problem of aggregating the 
multiplicity of individual preferences must be solved.
The theorem is significant in multicriteria analysis in that 
the structures of decision problems confronted by the method is 
similar to that of public choice theory. Both are concerned with 
the aggregation of rank orders of alternative decisons and both 
are faced with multiplicity of individual preferences. However, 
in public choice theory, the aggregation is carried out across 
individuals while in multicriteria analysis, the aggregation is 
done across criteria.
It is further recognized that since both have structural 
similarities, it would also be impossible for multicriteria 
methods to satisfy all the conditions set out by the theorem for 
aggregating individual rank orders. These conditions are 
presented and described by Nijkamp , et.al. (1984, p.17 - 19) to 
show how the methods behave according to the requirements:
The first requirement is Pareto optimality which states that 
when alternative A performs better than alternative B according 
to at least one criterion, A should be preferred to B. In the 
parlance of multicriteria methods, when A dominates B in both the 
concordance and discordance dominance indices, A must be a better 
project than B. All methods described in the previous sections 
satisfy this requirement.
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The second requirement is non-dictatorship which states that 
collective choice should not reflect the preference of only one 
individual (or one group) at the expense of the rest of the 
community. In the context of multicriteria evaluation, it means 
that decision-makers should not be forced to express their 
priorities ,in pre-emptive terms. Thus, certain lexicographic 
methods fail to satisfy this requirement of non-dictatorship. 
The Proponents consider that the method of generating the 
preference weights in multicriteria analysis satisfies this 
requirement.
The third requirement is transitivity and completeness which 
states that if A is preferred to B and B is preferred to C, then 
A is preferred to C and that there should always be a preference, 
or at least an indifference between any of them. In other words, 
there should not be any inconsistencies in the ranking and that 
all pairs of projects should show which one is preferred. The 
Proponents consider this requirement to have limited application 
to multicriteria analysis since one is only interested in the 
best or some best alternatives and not in the complete ranking. 
Furthermore, there is no need for the transitivity requirement 
for less preferred projects since they will be dropped out 
anyway. Dominance frequency and some variants of concordance 
analysis do not satisfy this requirement. Regime analysis and 
the permutation and random approaches (for weights assessment) 
give rise to intransitivities.
The fourth requirement is independence of irrelevant 
alternatives which means that the aggregated rank order of 
alternatives should not change when a certain alternative is
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excluded or added for some reasons. It implies that the 
institution formulating the choice set cannot influence the 
outcome by adding irrelevant alternatives to the choice set. It 
also implies that individuals will not gain by strategic 
misrepresentation of their preference. This requirement is hard 
to meet in ordinal multicriteria analysis. Except for some 
methods which essentially are based on a cardinal interpretation 
of ordinal data which is (presumably) not affected by changes in 
the number of alternatives, all multicriteria evaluation methods 
do not satisfy this requirement. In public choice theory, this 
requirement is also hard to satisfy when all other requirements 
are met.
The fifth requirement is unlimited domain which states that 
there is no restriction in the possibility of rank order of all 
projects. All multicriteria methods satisfy this requirement. 
No method says that if the ranking is ABCD, that BCDA is not 
possible.
3.4.2 Multicriteria, Discounting and Time Preference.
Disquiet has often been expressed about the biased effects 
of discounting in intertemporal projects or projects with long 
gestating periods. The main concern actually is that discounting 
places smaller weights to benefits as it goes further into the 
future. Since capital costs are incurred in the initial years, 
incremental benefits have also to occur in a much shorter time to 
take advantage of the higher weights given for earlier periods. 
This implies that immediate extraction of non-renewable resources 
is favoured over judicious use of natural resources. A greater
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part o£ the concern, however, ia on the difficulty of assessing
the "right social discount rate" to be used in evaluating long 
maturing projects.
These problems have been analyzed by Mishan (1976) and his 
proposals were: (a) to use compounding instead of discounting to 
ensure flexibility in correcting for changes in interest rates 
that may prevail in the distant future; (b) to attack the 
problem of different growth paths, he advocated a normalization 
procedure where all benefits and costs are reckoned in their 
terminal values which in turn assures consistency in project 
ranking and prioritization; and finally (c) he advocated an 
adoption of a zero discount rate for projects relating to natural 
resources or non-renewable assets. The use of this discount rate 
is also acknowledged by Nash (1973).
Owing to the flexibility allowed by the disaggregation of 
weights and impacts, most methods of the multicriteria analysis 
can easily account for these departures from traditional 
methodologies.
3.5 Concordance Analysis
The sub-thesis will make use of the ELECTRE method which is 
a multicriteria evaluation method based on ranking techniques for 
the outcomes of decision criteria related to a set of distinct 
and mutually exclusive alternative projects. The specific 
variant to be used is called the concordance analysis method. 
The central aim is to select an optimal plan out of a series of 
alternatives where there exists a multiplicity of criteria.
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Any project can be evaluated by f'ir3t making a distinction 
between the purely technical and physical outcomes and the 
evaluation of these outcomes (i.e analytical and political 
according to Tinbergen above), in the case of traditional cost- 
benefit analysis, the outcomes may be so many tons of 
agricultural produce, so many thousand trees planted and so on. 
Multiplying these outcomes with monetary values and aggregating 
them leads to an economic evaluation. In much the same way, 
multicriteria analysis makes a distinction between the outcomes 
and the evaluation procedure. Determination of the outcomes is 
similar to that of cost-benefit analysis (CBA) but the evaluation 
procedure differs. In a sense, money is nothing but a 
'preference weight" attached to an outcome of a project. Each 
money 'weight" is determined by the market mechanism. However, 
in concordance analysis, as in most of the multicriteria methods, 
defining these weights in a different manner that will reflect 
the true preference of groups or individuals concerned is a valid 
technique. These weights need not be linear ones as they may 
depend on the level of each project outcome. More will be said 
about the determination of weights later. Suffice it for the 
moment to recognize that monetary valuation is not a prerequisite 
for the evaluation.
A very simple example will be followed while discussing the 
steps to illustrate the procedure. All the techniques described 
here follow Nijkamp (1977) and are applied to the case study used 
in Chapters 4 and 5.
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3.5.1 Impact Matrix Construction
Consider a public project. It can be viewed as a set of 
activities acting as stimuli to produce a set of effects (both 
intended and unintended). The stimuli can take the form of new 
roads, new infrastructures and new facilities. The effects would 
be greater accessibility, better services, more employment and so 
on. Unintentionally, some spillover effecs may also result.
This could include pollution, greater demand for some products,
it
loss of tradional jobs or the loss of some revered tradition as
(k
the result of contact with the modern sector of society. These 
effects can be represented as effect vectors (pj ) which are 
presented in their own dimensions or units as determined by the 
criteria deemed relevant. For example, an employment effect may 
be measured in the number of jobs created by each project i. The 
number of elements in the effect or outcome vectors will be 
determined by the number of relevant criteria. It is recognized 
that some criteria may be socially good and others bad. Relevant 
criteria,therefore, may include a combination of achieving a 
socially good impact or the social cost of the effects of a 
socially bad criteria. For example, consider land use. This 
would involve the net sacrifice of the present land use in the 
area which can be measured in an ordinal scale where 1 is 
neglible sacrifice and 10 is huge sacrifice.
The successive effect vectors can then be included in a 
project impact matrix P (Table 3-1). Matrix P is of the 
order J x I where Js are the criteria (or welfare indicators) and 
Is are the projects. So for an example, let the project impact 
matrix consist of three projects (i = 1,3) and five criteria
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(j - 1,5). For simplicity, the illustration consists of'
arbitrary values and undefined criteria.
Table 3-1: Impact Matrix, Three Hypothetical Projects,
Five Decision Criteria
DECISION : P R O J E C T  I M P A C T S ( I s )
CRITERIA (Js) : A B C
1 20 10 13
24 0 16
7 7 9
2 6 4
5 4 18 12
There is the potential problem posed by the presentation of
effects in different dimensions, i.e. some effects may be
presented as number of hectares, others are number of jobs and
still others money values. A practical way to avoid dimensional
problems is through normalization of project impacts with
*
respect to each criterion separately. This means that each 
criterion vector is divided by, say, its norm and the impacts are 
transformed into normalized vector representation. In this way a 
meaningful and straight forward comparison of all criteria may be 
allowed. In thi3 way, an untrained person (as respondent) can
compare, for example, a natural forest with a $100 income per
annum or number of jobs per year or even with benefit-cost ratio.
3.5.2 Normalization of Project Impacts
The normalization procedure discussed in the section on the 
formal framework above is the usual technique used in the 
analysis. The example shall use (3.2) as the formula for
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normalization using the maximum value. The normalized project 
impacts are presented in Table 3-2.
Table- 3-2: Normalized Impact Matrix, Three Hypothetical
Projects, Five Decision Criteria.
DECISION :
CRITERIA (Js) :
NORMALIZED
A
PROJECT
B
IMPACTS (Is) 
C
1 1.00 0.50 0.65
2 1.00 0.00 0.67
3 0.78 0.78 1.00
4 0.33 1.00 0.67
5 0.22 1.00 0.67
This suggests that when njf has a high value, Pjv^ has a
big impact. Apart from its simplicity, this procedure has an
added advantage since its scale ranges from zero to one only.
This may, however, provide a problem when a later project is
included which has at least one impact that is greater than
*since it will affect the original scale transformation and
therefore the final ranking. One way out is to replace p-max withJ
a "satisficing" impact or a norm impact. Another possibility is 
to define a zero-to-one scale where the minimum and maximum value 
represent the lowest and the highest possible values of the 
impact.
3.5.3 Determination and Assignment of Weights.
In the traditional CBA, the evaluation of project impacts in 
economic terms is done through the price system. Some impacts, 
however, lack a market system, have external effects and contain 
intangible effects so that direct pricing is almost impossible.
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Note that the matrix ia only a purely technical-physical matrix. 
Multicriteria analysis departs from monetary weights and assigns 
preference weights to these impacts. It is recognized that the 
determination of these preference weights is also fraught with 
difficulties. For one thing, the relative priorities of
decision-makers and interest groups are very hard to assess 
particularly because they are almost always irreconcilable and 
are not always revealed. Some approaches have been suggested and 
are enumerated here: paired comparison, complete ranking,
partial ranking, seven point scale, random approach,
probabilistic approach and rating approach. The last approach is 
used in this study and will be described here.
The rating approach uses a constant sum of points and
simulates a given budget constraint. Each respondent is asked to
distribute these points over all criteria in a manner that would
reflect his or her preference or the importance he or she places
*
on a criterion. Thus, a set of weights is generated that 
reflects a budget constraint which is usually faced by decision­
makers and project evaluators. This approach should not be 
mistaken with the seven point scale approach because respondents 
in the rating approach have more flexibility in deciding the 
number of points to be assigned to an impact while in the seven 
point scale approach the ordinal values that may be assigned has 
to be within the one to seven range only. A seven point scale, 
however, may be used as an adjunct to the rating approach.
In this example, assume a $100 million budget. Now, the 
respondent attaches a high priority to criterion no. 1 and the 
lowest priority to criterion no. 5. Furthermore, he considers
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no. 4 as the second moat important criterion and ia also
indifferent to criteria no. 2 and 3. Thus he spends his budget 
as follows and the weights are presented below the dollar 
expenditure. These weights were generated by dividing the 
expenditure for that criterion with the total budget and
effectively ensures that the total of all weights is unity.
CRITERIA 1 2 ' 3 4 5
BUDGET 35M 17M 17M 25M 6M
WEIGHTS .35 .17 .17 .25 .06
This is a simplistic example intended to show the mechanics 
of weight generation. In this exercise, it is assumed that the 
more money placed on the project, the higher is its priority. It 
is obvious that the determination of weights is overloaded with 
difficulties. One can assess the decision-makers relative 
priorities which are relevant to the decision problem on hand 
either through the interview method or through the implicit 
method (based on an ex-post analysis of revealed preference).
All the methods enumerated here can be applied to linear 
weights which means that it is very hard to consider differences 
of opinion on the importance of a criterion that stem from the 
different characteristics of the project under consideration. 
The reliability and accuracy of the weights are limited because 
of the units used and the measurement scale. For an individual, 
it is hard to precisely give so many points to one criterion and 
so many for the other. Group weights, therefore, will be even 
less reliable because differences of opinions regarding the
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importance of' a criterion are present. A way out ia to divide
■*T
the group into sub-groups where individuals in each sub-group 
show similarities in individual weighting.
3.5.4 Defining the Concordance and Discordance Sets.
In this step, alternative projects are compared in a 
pairwise manner. For each pair of projects i and i' (where i
and i' = 1,__I; i ^ i'), the set of decision criteria is divided
into two subsets. The first set contains all those criteria, j, 
for which project i is preferred to project i'. This set is 
called the concordance set , Cjj/ and is formally defined as:
C\[, - { j|nj; > njj/1} (3.7)
where the symbol > represents preference of project i to 
project ix.
The complementary subset is called »the discordance set, D,j/ 
and is formally defined as:
Di,'/ = { j I njj < njj /1} (3.8)
where the symbol < means not preferred to. This set contains
all criteria, j, for which project i is not preferred to project 
i' or alternatively for which project i' is preferred to project 
i. It is well worth noting at this stage the formula for the 
concordance and discordance set generation. The use of
inequality signs suggests that ties are not considered in the
comparison. The technique seeks for the overall dominance of the 
project over all others. To consider ties would mean giving
45
points to equal impacts thereby increasing their index values in
case of positive impacts or reducing these values in case of 
negative impacts. This would lead to biases in the indices.
In the example under consideration, the concordance sets of 
all pairwise comparisons are:
AB = { )
AC = { 9 3% }
BA = { j^ , j5 }
while the discordance sets are:
AB = { j4 , jb }
AC = { j3 , j4 , j5 }
BA = { 31 , j2 , j3 }
BC = { jA , }
CA = { j3 , , j5 }
CB = { , j2 , }
BC = { jt , , j3 }
CA = { }
CB - { , 3S }
3.5.5 Construction of Concordance Matrix.
It can be seen from the above discussion that concordance 
set Cjj/ , will have more elements as project i dominates project 
i* with regard to more criteria. The relative value of this set 
is measured by means of a concflfdance index which is equal to the 
sum of the weights for those criteria which fall into the 
concordance set. The index can be formally written as :
cji' wj , i /  V  (3.9)
3 ^ 1)'
The index represents the relative dominance of project i over 
project i'. If it is equal to unity, then there is complete 
dominance of project i over project i" and if it is zero, project 
i is worse than project i" for any criterion.
In the example, to get the concordance index of A over B 
(encircled 0.52 in Table 3-3 below), one considers the
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concordance set AB = { j^ » >32 1 above and the relevant weights
of 0.35 for j^ and 0.17 for j^ from subsection 3.5.3. To get 
the index, simply add these weights. The successive values of 
the concordance indices cj'^  (i, i"= 1,...I; i j i") can be 
included in a (non-symmetrical) concordance matrix C which is 
presented in Table 3-3. Clearly the diagonal elements of C are 
omitted because they are meaningless.
Table 3-3: Concordance Matrix, Three Hypothetical Projects,
Five Decision Criteria.
B 0.9 - 0.91
C 0.48 0.69
3.5.6 Construction of Discordance Matrix
Pairwise comparison of projects may lead to the conclusion 
that outcomes for project i are better than project i" but there 
will also be outcomes where project i is not better than project 
i '. An index to represent this is called the discordance index 
which reflect the extent to which project i is worse than project 
i" and is associated with the discordance set. There are several 
formula to derive this index but the more logical one which 
incorporates the weights and which is used in this study is 
described in this section. This weighted discordance index is 
formally defined here as:
(3.10)
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where:
d^ TlaX _ max f w | n-. - njj/O (3.11)
6 , i 1  J J y
YT\0Xi.e. d is equal to the maximum difference between the project 
outcomes of criterion j. In addition, m is defined as:
m = max m,\v (3.12)0/7
and where mjj' represents the number of criteria belonging to the 
discordance set Djj'.
This index measures the relative discrepancy in the outcomes
of two alternative projects in so far as the elements of the
discordance set are concerned. If d(j' = 1, it is a maximum
discrepancy and a zero value would mean a minimum discrepancy.
The elements d'n*' can again be used to construct the (non-
*symmetrical) discordance matrix D in Table 3-4.
To get the discordance index of 0.64 ( encircled in Table 
3-4) between A and B, consider the discordance set AB = { j^  , j5 } 
from subsection 3.5.4 above. From Table 3-2, calculate the
absolute differences or | nj,' - njih for both criteria as thus:
For j4 : 0.33 - 1.00 = 0.67
For j5 : 0.22 - 1.00 = 0.78
The relevant weights for these criteria from subsection 3.5.3 
above are 0.25 and 0.06 respectively. The divisor m is the 
maximum number of criteria in the discordance set which is equal
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to 2. The computational sequence is as follows:
a) Multiply the discrepancies by their weights.
For j4 : .25 x 0.67 = 0.1675
For j^  : .06 x 0.78 = 0.0468
♦  •
b) Divide the weighted discrepancies by the maximum 
discrepancy which is equal to .1675 and get the total:
For j4 : 0.1675 i .1675 = 1
For j6 : 0.0468 f .1675 = 0.2794
Total = 1.2794
c) Divide 1.2794 by m = 2 to get the discordance index 
of 0.64 in the table.
Table 3-4: Discordance Matrix, Three Hypothetical Projects,
Five Decision Criteria.
PROJECTS
A
B
P R O J E C T S
A B C
(O^T) 0.58
0.98 - 0.60
C 0.73 0.62
It should be noted that there is asymmetry between the two 
indices discussed. The concordance matrix C contain indices 
which are related to priorities (weights) for decision criteria 
while the discordance matrix D contains indices related to 
differences in project outcomes. The complementarity of these 
matrices allow for a more refined and disaggregated evaluation.
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3.5.7 Concordance Dominance Index
In the construction of the concordance matrix above, what 
has been accomplished is merely the dominance of a particular 
project over sin alternative. A more meaningful index should 
reflect a project's absolute dominance over all of the 
alternatives. Obviously, a project will receive the highest 
preference if its concordance index computed in relation to all 
other projects under consideration is the highest (nearest to
unity). This index is called the concordance dominance
index, c* , and is defined as:
I I
c r = . J c m ' - 2  c,-'. (3.13)
1^=1 \'=L
3.5.8 Discordance Dominance Index
In an analogous way to the above,
or
a discordance dominance
index, df , can be constructed. This index is a measure of the
discordance dominance; a low value of dj (i.e. a negative value)
implies a stronger dominance of plan i, at least as fai?■ as the
discordance information is concerned. This index is formally
defined as:
1 I
d f = 2- d;j.' ~ <*w (3.14)i'=1 i 1
V t i
3.5.9 Elimination and Selection
The foregoing procedure can be used to identify the most
promising project, viz. the plan with a relatively high value of
c : , and a relatively low value of d; . In Table 3-5, the most
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promising project appears to be project A. It is not, however, 
a robust solution because the concordance index is not the first 
in the ranking of concordance indices. For it to be truly a 
solution, it must have the highest concordance index and the 
lowest discordance index.
Table 3-5: Concordance and Discordance Dominance Indices, Three
Hypothetical Projects, Five Decision Criteria.
PROJECTS ; I N D I C E S
cr dr
A 0.2500 - 0.3565
B - 0.5900 0.3224
C 0.3400 0.1667
A situation where c( = 1 and d,* = 0 is an ideal one but 
rarely occurs. The Proponents, therefore, suggested a 
complementary analysis based on critical threshold values. The 
easiest way to determine these values is by averages. A project 
may be rejected if its concordance index falls below the overall 
average concordance index and if its discordance index exceeds at 
least the overall average discordance index. Another way is to 
define reasonable threshold values. One can define a very high 
threshold value, (ft , for the concordance index and a very low, 
Q , for the discordance index. Projects are then tested against 
these values so that if a project has a c; > OC and a d ; < ß  
then it is preferred over the others. Successive elimination can 
then be done by relaxing the values of these two threshold 
values. Another method is to use the reverse of the previous 
one, i.e., assigning a low value to OC* , and a high value to /3 .
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By successively tightening the values for these critical 
thresholds, an optimal project may be arrived at.
3.6 Comments
In both traditional cost-benefit analysis and multicriteria 
analysis, the impact matrix plays an important role. It may be 
made clear that although it contains only technical information, 
it may also contain subjective elements. For one thing, the 
selection of alternative projects as well as the decision 
criteria may be made on political and personal grounds. 
Therefore, value judgements are inescapable in both methods.
A major objection to cost-benefit analysis is in the 
aggregation of impacts into one single dimension - money. The 
separate effects, therefore, of the the individual criteria 
cannot be analyzed. The emphasis on disaggregation of weights 
and impacts in multicriteria analysis assures that the effects of 
changes in either of these can be investigated. In this way, it 
is possible to deal with the multiplicity of viewpoint so that an 
open discussion of explicit political priorities may be 
stimulated.
There are some major issues that need to be attended to in 
the use of multicriteria analysis. First is on the choice of 
criteria and therefore on the impact that they bring. The 
selection of criteria is itself a decision process reflecting the 
analyst's preference. The criteria indeed need to be distinct or 
there will be double counting. It is incumbent upon the analyst 
to define precisely the criteria to assure that double counting
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does not happen. Further, by the interactive process proposed in 
multicriteria analysis, the decision-maker is drawn into the 
process of selection as well as evaluation where he reveals not 
only his relative priorities but also the criteria he wants to be 
considered in the analysis.
Second is on the type of impacts that can be incorporated 
in the analysis. It must be stressed that impacts could either 
be ' benefits or costs. Thus in the process of selecting 
criteria,costs can be presented as a criterion by itself or can 
be integrated in the cost-benefit feasibility indicator 
criterion. For example, the net sacrifice of present land use 
can be a cost criterion and can be measured in an ordinal scale 
with 1 as neglible sacrifice and 10 as huge sacrifice. The same 
criterion can be valued in money terms and entered in the cost- 
benefit analysis. The benefit-cost ratio, the sum of net present 
value and the internal rate of return once estimated by the CBA 
can be incorporated as a criteria in the multicriteria analysis 
which has already imbedded the valued net sacrifice of land use. 
Needless to say that when this cost is considered in the CBA, 
then it should not stand as a criterion by itself in the 
multicriteria analysis.
Third is the issue of shadow prices. These prices have 
exactly the same effect as the weights in multicriteria analysis. 
The difference is that the weights in multicriteria analysis are 
generated from revealed preferences of decison-makers and 
affected groups thus having at least some empirical basis while 
the shadow prices are preferences of the analyst based on 
educated predictions but nonetheless arbitrary. Indeed it can be
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argued that the weights generation in multicriteria anlysi3 has 
weak theoretical foundation but it is more operational in that it 
was generated empirically.
Fourth is on the issue of discounting. Owing to the very 
nature of the technique where evaluation is carried out as long 
as possible with a multiplicity of dimensions, monetary valuation 
of impacts is not necessary nor even desired. Therefore, the 
issue of discounting is not all too relevant with the technique. 
This is not to say that money valuation can not be integrated in 
the analysis. On the contrary, it would be meaningful to assess 
the price effects and the effects of time on alternative projects 
by cost-benefit analysis and to consider impacts that cannot be 
monetized alongside these values in the general analysis 
framework of multicriteria analysis.
Lastly is on the concordance and discordance indices. Why, 
for example, can one not simply multiply the impacts by the 
weights and choose the project with the highest total? This is 
precisely the cost-benefit analysis technique which has been the 
object of criticism. Weights (prices) are multiplied by impacts 
and then aggregated to one single value and the one with the 
highest value is the best project. In multicriteria analysis, the 
concordance index is determined from weights while the 
discordance index from the differences in impacts. The advantage 
of this disaggregation is that it provides the decision-maker on 
possible scenarios that may happen with a change in any impact as 
well as with the change in the weights. This is not possible 
with the aggregation procedure.
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Further, what one is interested in^in multicriteria analysis^ 
is the overall dominance of a project over all the other 
alternativesoaitrconsideration. Therefore, one needs to test not 
only how well the project is compared with another but how worse 
off it it also. Multiplying effects with weights will not assure 
this kind of analysis.
The multicriteria analysis will now be applied to a specific 
case study in the Philippines on an exploratory and illustrative 
basis. The next chapter gives the background for the case study 
and the results and analysis presented in Chapter 5.
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CHAPTER 4
PHILIPPINE ECONOMY: PERSPECTIVE AND OBJECTIVES
1
This chapter presents salient features of the Philippine 
economy to provide a backgroung setting for the study. After 
presenting the general background, national and sectoral 
objectives concerning the use of natural resources will be 
presented in order to dovetail the study within the framework of 
development as envisaged in the Five Year Development Plan of the 
country for 1982-1987. Finally, a background discussion of the 
project area, the orignal project concept for the areea and the 
relevant findings of the original study is presented.
4.1 General Characteristics
The Philippines, a tropical archipelago and a developing
country in the Southeast Asian Region, is made up of
approximately 7,100 islands and isletp and has a land area of 
2
some 300,000 km . It lies between latitude 4° 23'N and 21° 25'N
and between lontitude 116° E and 127° E. The archipelago extends
1,107 kms east to west at its greatest breadth with the Pacific
Ocean as boundary on the eastern side and the China Sea on the
western side. The greatest length north to south is 1,851 kms
bounded by Bashi channel in the north, and the Sulu and Celebes
2
seas in the south. Eleven islands each with areas over 2,590 km
1
The discussion in this chapter is based largely on the following 
sources for general information and statistics: NEDA, (May, 
1982), Five Year Philippine Development Plan: 1983-1987 
('Technical Annex 1: NEDA, (December, 1982), Philippine Yearbook: 
1981-1982: Fookien Times. 1981-1982: NEDA, (1977), Philippine 
Long Term Development Plan: Bureau of Forest Development, (1982), 
Philippine Forestry Statistics and Ministry of Natural Resources, 
(1975), Revised Forestry Reform Code of the Philippines.
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contains 95 percent o£ the total land area o£ the country. Luzon
O
island has the biggest land area of 141,395 km and is considered
the most populous while Mindanao, the second biggest island with
2
a land area of 101,999 kms has most of the virgin forests of the
country. The third largest island is the Visayas with a land
2
area of 56, 606 kms and is the least densely populated area.
The country is volcanic in origin and is generally 
mountainous. However, there are fertile coastal plains, rolling 
uplands and rich expansive valleys traversed by rivers between 
mountain ranges. It has 40 proclaimed watershed reserves 
totalling 351,013 hectares with sizes ranging from 25 hectares to 
85^500 hectares.
The country has four distinct climatic types allowing a 
continous production of agricultural products all year round. 
Type I has a distinct wet and dry season. Most of the areas in 
the western part have this climate. Type II climate has no dry 
season with very pronounced maximum rainfall from November to 
January. Regions near or along the eastern coast experience 
this type of climate. Type III is one with seasons not strongly 
pronounced while Type IV is one with rainfall more or less 
distributed throughout the year. These two latter types prevail 
in the eastern part.
The average rainfall for the western part of the country is 
2,394 mm. with a 77 percent mean annual humidity. The eastern 
part has an average rainfall of 2,273 mm. with an 81 percent mean 
annual humidity. The average temperature for the whole country 
is about 27° C.
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The country's population as of May 1, 19ÖÖ (last censal 
year) was recorded at 48 million indicating a 14 percent increase
over the 1975 censal year. This also implies a national
2
population density of 160 persons per km . The annual population 
growth rate for 1980-1982 was estimated at 2.5 percent and j.g 
expected to decline to 2.2 percent during the plan period.
4.2 Overall Economic Performance
Developments in the world significantly affect the
Philippine economy. The sluggish growth of the late 1970s
brought about by high inflation rates, recession and floating
exchange rates continued through 1981. Growth of real aggregate
output slumped from a rate of 6.83 percent at the end of the "70s
to 3.75 percent in 1981, although GNP at 1972 constant prices had
a P7.3 billion increase between these years. Such performance
was brought about by weak export demand, unfavourable terms of
*
trade, widening balance of trade deficit, increasing recessionary 
pressures, a gneral investment slowdown and weather disturbances.
Growth came from the construction sector with a 10 percent 
increase between 1980-1981, as well as from electricity, gas and 
water with a 7.82 percent growth contribution. Exports of 
plywood and other non-traditional exports like garments and 
electronics provided another buffer.
In per capita terms, the real income growth rate declined 
from its 1979 level of 2.04 percent to 0.85 percent in 1981. GNP 
per capita expanded only by 0.70 percent between 1980 to 1981 and 
consumption expenditure by only 0.97 percent.
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4.3 National Objectives
The country's broad national objectives contained in the 
Plan for 1983-1987 are the attainment of the following:
(1) Sustainable economic growth. To achieve this goal, the 
following are envisioned:
(a) Balanced growth among sectors and regions
(b) Food self-sufficiency and development of natural 
resources
(c) Industrial restructuring and export development
(d) Greater self-reliance in energy and infrastruture 
support
(e) Promotion and development of science and 
technology
(f) International economic cooperation
(g) Private sector orientation
(h) Supportive public sector^role
(i) Resource mobilization and usage
(2) More equitable distribution of the fruits of 
development. The strategies that will be used are the 
following:
(a) Expanded opportunities for productive employment 
and improved working conditions
(b) Regional and human settlements development
(c) Agrarian reform
(d) Access to development facilities and resources and
(e) Provision of social services
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(3) Total human development
(a) Population welfare
(b) Development of proper social values and
(c) Human development services
Specifically, the problems of unemployment and 
underemployment, low agricultural and industrial productivity, 
rural and regional growth disparities, high dependence on 
imported oil, inadequate infrastructure development, insufficient 
domestic resource mobilization, population growth and
institutional bottlenecks will be the object of development 
endeavours.
4.4 National Forestry Situation 
4.4.1 Resource Base and Potentials
Forest lands in the Philippines comprise about 16.7 million 
hectares or 56 percent of the total land area of the country. Of 
these forest lands, 56 percent or 10t8 million hectares are 
still covered with timber. These forest lands are mostly found 
in Luzon and Mindanao with a 1981 timber stock of 1.5 million 
cubic metres.
Dipterocarps, which are noted for high quality timber, 
contributes about 91 percent or 1.4 million cubic metres to this 
stock while protective forests have 7.6 percent. A minimal 1.4 
percent of the stock is found in pine forests and mangroves.
As of 1981, there were about 23 industrial tree plantations 
all over the country with an aggregate area of 123,384 hectares. 
These are presently being developed to augment the supply of raw 
materials of existing or proposed wood processing plants.
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There are still at present approximately 4.9 million 
hectares of forest land needing reforestaion and some portions of 
which could be tapped as potential areas for the development of 
industrial tree plantations. Areas which are not suitable for 
this purpose are situated mostly in reproduction brush areas and 
inadequately stocked forest lands within the country.
4.5 Sectoral Performance
A greater percentage of the Philippines" 1980 national 
income of P92 billion was derived from agriculture, fishery and 
forestry. Per capita income at current prices was P4,516 or 
PI,563 at 1972 prices.
Employment reached 16.7 million with 8.7 million or 52 
percent being in the agriculture, forestry and fishery sector. 
Forest based industries in particular employed 94.8 thousand in
1980, 40 percent of whom were skilled workers.
*
In 1980, total export of centrifugal and refined sugar, 
coconut oil, copper concentrate, semi-conductor devices, gold, 
lumber, iron ore agglomerates, dessicated coconut, plywood and 
logs amounted to $5.8 billion exhibiting an increase of 25.8 
percent from the 1979 exports. Lumber, logs, plywood and veneer 
contributed $408.3 million or 8.9 percent of total export 
earnings for 1980.
Traditionally, forest products that are exported are logs, 
lumber, plywood, veneer, sheets and corestocks. Recently, there 
has been a noticeable increase in minor forest products exports. 
Logs and lumber, however, have always been the major dollar
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earner among these products. For example, between 1978 and 1981, 
the estimated total value of forest product exports of the 
Philippines amounted to $1.6 billion. Of these total earnings, 
37.8 percent were from lumber export, 29.3 percent from logs 
while veneers, sheets and corestocks gave 7.9 percent. The major 
export destinations of these products are Japan and the USA.
4.6 Sectoral Objectives and Plan
The Ministry of Natural Resources implements the national 
policies and pursues the national objectives related to natural 
resources. The policies as set out by the Ministry (Pena, 1982, 
p.212) are the following:
(1) The maintenance of ecological balance will determine 
the limits of resource usage. Endeavours of resource 
developments shall include the prevention of adverse 
environmental impacts;
(2) In the case of renewable resources, the principle of 
maximum sustainable yield shall govern the exploitation 
of resources;
(3) The present generation as well as future generations 
shall be entitled to the enjoyment of the benefits of 
natural resources;
(4) The natural resources of the country and the wealth 
generated from them shall provide one of the principal 
sources of capital for economic development; and
(5) The benefits arising from the exploitation of natural 
resources shall be equitably distributed.
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Thus, the two-pronged objective of the sector is to provide 
benefits to propel economic development while at the same time 
preserving resources for the enjoyment of the future generation.
4.6.1 Forestry Objectives and Strategies
Forests serve primarily as a source of cheap inputs for 
development. In the past, however, timber has been exploited so 
as to jeopardize both the long term productivity of the forest 
and the stability of the environment. For the last few years, 
therefore, the main thrust of the forestry agency was to 
regenerate the forest stand through reforestation, phasing out of 
log exports, land classification, sustained yield management, 
selective logging, research and development in forest products 
and forest management.
The broad objectives and strategies are the following:
(1) To maintain the forest in perpetual productive 
condition through sustained yield management or 
the establishment of the approximate balance 
growth and harvesting. Annual allowable cuts will 
be set.
(2) To maintain the ecological balance between forest 
and non-forest lands and within the forest by 
setting up a ratio of agriculture and forest land 
use (at present 40 for agriculture and 60 for 
forest); by imposing logging bans in critical 
forest zones; by regenerating disappearing 
mangroves; and by prohibiting forest uses that are 
inconsistent with environmental quality.
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(3) To provide equal access and opportunity tp * all 
sectors of society in the exploitation of forest 
through simplification of the system of leasing, 
licensing, etc. and opening opportunities for 
smallscale entrepreneurs especially those 
providing rural livelihood.
(4) To ensure that utilization of forest is in such a 
combination that it will bring the maximum social 
and economic development for the country through 
watershed conservation to ensure steady water 
supply, maintenance of national parks, wildlife 
reserves and other food or energy producing zones.
(5) To settle the forest occupancy problem in the most 
socially judicious manner through the program of 
Social Foresty and of food production programs.
(6) To hasten reforestation^of barren and degenerated 
forest lands through the establishments of tree 
farms and tree plantations.
(7) To promote a strong and viable wood industry 
through concession and even government 
participation.
(8) To encourage and support scientific research 
activities.
4.7 The Project
The original project draws its legal basis from Presidential
Decree 705 otherwise known as the Revised Forestry Reform Code of 
the Philippines. The code's primary goal is to reforest all
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area3 needing: reforestation and to encourage the development of 
industrial tree plantations by the private sector.
The project is an initial venture to rehabilitate a critical 
watershed and aims to accelerate reforestation and contain forest 
encroachment by swidden farmers through the provision of physical 
and social institutions in order to uplift their socio-economic 
status while at the same time preserving the natural environment.
Development activities in the project area will proceed 
based on slope (or gradient) criteria. Areas with less than 18 
percent gradient will be devoted to agricultural production, 
those between 19-30 percent for social forestry and those above 30 
percent will be retained as forest areas.
Agricultural development will emphasize increasing 
agricultural productivity through crop diversification, 
intensification and expansion of areas and through the provision 
of institutional and infrastructure support to the farmers to
help them increase their income.
Social forestry will proceed along the lines of agricultural 
development but without prejudice to forest conservation 
measures. Intensification and diversification shall also be the 
approaches to be used.
Reforestation will proceed by blocks for five years 
according to the following schedule:
1st Year 
2nd Year 
3rd Year 
4th Year 
5th Year
200 hectares 
600 hectares 
1,200 hectares
1.500 hectares
1.500 hectares
Combination of Ipil-ipil as nurse tree with mahogany and/or 
Narra as climax trees will be used. This nurse-climax tree
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reforestation concept hinges on the principle of planting short
gestating species alongside long gestating and prime species. 
The short gestating trees will act as protection to the slow 
growing prime species while at the same time preventing erosion. 
Once the long maturing prime species have taken roots and are 
assured of survival to maturity, the short gestating species can 
be methodologically cut to give way for the prime tree species.
4.7.1 The Project Area
The proposed area is located in the province of Negros
Oriental in the Visayas Island. It embraces the municipalities
of Santa Catalina, Pamplona, Bayawan, Tanjay and Amlan. It lies
approximately between latitude 9Ö 20' to 9° 34' and longtitude
122° 51' to 123ö 02'. (Please refer to Figure 4-1)
The whole watershed area has an approximate area of 31,950
hectares of which 20,278 hectares are forest lands and 5,672
*
hectares are alienable and disposable areas.
The topography of the area varies from nearly flat to very 
steep land with elevation ranging from 40 metres to 749 metres 
above sea level. The climate of the area is Type II
characterized by seasons that are not pronounced. The mean
monthly rainfall varies from 28 mm. to 38 mm.
Existing patches of forest land interspersed with brush, 
savannah and grasslands constitute the protective cover of the 
watershed. Old growth can still be found lying in the higher
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elevations and 3teep slopes. Forest tree species are
dipterocarps such as Shorea and Dipterocarpus and lesser known 
species.
The watershed covers four villages with a total 1980
population of 6,231. Average household size is six. Average 
farm size supporting this household size is about 5.3 hectares of 
marginal and sloping land.
4.7.2 Results of the Original Study for the Area
The analysis of the project's viability was done on
economic and finacial levels. The economic analysis assessed the 
project in terms of its contribution to the national economy as 
well as whether the cost of the loan to be incurred by the
project is socially justifiable. The financial analysis was
confined to estimating the net benefits the project will bring to
the beneficiaries particularly in increasing their incomes.
*
Project life was assumed to be for 50 years with development 
activities to be finished in 15 years.
The principal costs considered, among others, were (a) cost 
of reforestation/ afforestation to include equipment, nursery 
establishments, watch towers, and inputs for producing seedlings 
and as well as salaries of personnel; (b) cost of forest 
protection; (c) credit and other production inputs for farmers 
engaged in agro-forestry and agriculture; (d) infrastructure 
development like schools, markets, health centres, village halls 
and multi-purpose pavements; and (e) construction of forest 
trails, logging raods and farm to market roads.
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On the other hand, the benefits considered included: 
(a) gross value of production from both agro-forestry and 
agriculture; (b) sale of tree poles for electric posts and leaves 
for livestock feed and (c) savings from flood destructions due to 
reforestation.
Standard World Bank project analysis was used, i.e., 
computing economic prices based on border and parity prices, 
preparation of farm budgets for finacial analysis, discounting 
procedures for the calculation of the net present value (NPV) and 
the internal rate of return (IRR), use of shadow prices where 
applicable and so on.
At an 18 percent discount rate, the project showed an NPV of
P657 million. The IRR was tremendously high at 59 percent and
the BC Ratio was 1.25. Undoubtedly, there was a gross over
estimation in the benefits and probably an underestimation in the
cost. Computational errors were also found while working with
*
the document. Thus the data constraints have been magnified and
suggest that this is a less reliable data set than one would like
to work on.
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CHAPTER 5
RESULTS AND DISCUSSION
After a brief discussion of a general development framework 
for the project area, the first part of this chapter presents the 
different possible projects that can be implemented in the area 
along the lines of enunciated goals and objectives in the Five 
Year Development Plan. It will be followed by a discussion of 
the different criteria used in the study and the description of 
what they include. Next, a discussion of how the preference 
weights were derived and why they were derived as such is 
presented.
The second part presents the results, interpretation and the 
analysis. In this section, findings regarding the apparent 
weaknesses, strengths and applicability of the method are 
highlighted.
*
5.1 A General Framework of Development for Santa Catalina 
Watershed
Santa Catalina Watershed is one of the 11 watersheds in the
country that have been declared critical. Such watersheds do not
have enough cover to serve public needs nor support public
infrastructures like irrigation dams, electric plants and so on.
In such a state of condition, the watershed offers several
options to planners. This ranges from an extreme reforestation
venue to an extreme settlement scenario, as well as a "zero-plan
1
option. Plans and, therefore, projects must, however, dovetail 
1
A distinction between plans and projects is not made here since 
projects are taken as translations of the ideas in a plan. 
Throughout the study, the two terms are used interchangeably.
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with the national objectives. In other words, the development 
framework must take cognizance of the following objectives:
(1) Sustainable and equitable economic growth which 
necessarily requires resource mobilization and usage.
(2) The maintenance of ecological balance to bring benefits 
not only to the present but also to future generations.
The relevant side conditions for any development activities in 
the area are the following:
(1) Any activity in the watershed must contribute towards 
the amelioration of the economic status of the 
squatting swidden farmers in the area.
(2) Development activities must, as much as possible, avoid 
congestion (both physical and human) and yet contain 
the risk of population spill-over to neighbouring 
undeveloped areas.
These conditions compel planners to juxtapose preservation with 
resource utilization in a manner so that benefits are spread not 
only among people of this generation but also between
generations.
Against this background, let us look at the physical aspect 
of the development framework.
The watershed has a total area of 31,950 hectares of which 
26,278 hectares are still public land and only 5,672 hectares 
have been declared alienable and disposable ( A & D). Table 5-1 
presents the area distribution by slope and vegetative cover. 
Legally, only lands of up to 18 percent slope can be declared as 
A & D but some 3,970 hectares have in fact been declared
alienable and disposable in the 19 to 30 percent slope bracket.
All the lands within the 0 - 1 8  percent slope bracket have 
already been cleared and declared as A & D. If we look at the 
classification based on vegetative cover, we find that openlands 
have extended beyond the legal limits.
Table 5-1: Santa Catalina Watershed Area Distribution.
TOTAL WATERSHED AREA 31,950 Ha 
ALIENABLE AND DISPOSABLE 5,672 Ha 
PUBLIC LANDS 26,278 Ha
a. Public lands based on slope:
Slope Area (Ha)
0 - 1 8  gradient 7,676
19 - 30 gradient 7,400
31 - up gradient 11,202
b. Public lands based on vegetative cover:
Vegetative cover Area (Ha)
Old growth 2,20(5
Young growth 9,350
Brushland 1,700
Openland 13,028
Notice that the old growth stand is only 2,200 hectares and 
there are about 24,000 hectares that can either be for forest re­
creation or for human settlements and farming. It is worth 
noting also that the Philippine government intends to follow 
a 45 - 55 ratio of agricultural land to forest land. Let us now 
look at the possible projects that can be implemented based on 
selected planning options.
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5.2. Alternative Projects, Decision Criteria and Preference 
Weights
5.2.1 Alternative Projects
The alternative projects discussed in this section are all 
based on land use. Furthermore, each project has an 
infrastructure component that is uniquely required to achieve its 
objectives; a job generating component that emanates from the 
kind of activity proposed in the area and a component for 
population movement. Since development must be along the lines 
of reforestation and resettlement, four project variants are 
proposed here which approximately represent the different
scenarios for the area. Project life is assumed to be 50 years 
with development activities to be completed in 15 years.
5.2.1.1 Pro!ect A: Reforestation Variant
This variant leans more toward reforestation. Out of the 
26,278 hectares of public land, only >,676 hectares will be 
devoted to agriculture while the built-up area will be confined 
to 1,702 hectares of A & D land. The remainder of the area will 
be forest land. In effect, land will still be available for 
farming and settlement but the proportion of land use is heavily 
skewed towards reforestation and maintaining a lush forest. This 
project will have minimal infrastucture component to cater to the 
needs of the population in the area. Roads will be upgraded for 
the use of forest protection and infrastuctures relating to 
forest conservation will be constructed. Minimal expenses will 
be made for the services to the people in the area and will be 
confined to upgrading existing social amenities. Population is 
expected to decrease due to out-migration.
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5.2.1.2 Pro ject B: Study Team Variant.
This project is based on the development plan as proposed in 
the Study Team report made in the area. Areas with slope between 
0 - 1 8  percent will be devoted to agriculture; those with 
gradients 19 - 30 percent, will be devoted to agro-forestry
(mixed planting of forest tree species and agricultural tree 
species and crops) and the areas with slopes higher than 30 
percent will be maintained as forest. Social infrastuctures and 
amenities will be provided and this include schools, markets, 
health centres, village halls and multi-purpose pavements. The 
population projection was made using the medium assumption of 
population growth of the National Census and Statistics Office 
(NCSO) under the National Economic and Development Authority 
(NEDA). Results of the original study are presented in Chapter 4.
5.2.1.3 Project C: Without Project Variant
The assumptions made in this variant* are optimistic. Even 
without deliberate planning in the area, the economic and social 
processes are assumed to cause a trickling down of development 
benefits to the area. The infrastucture components are: a school, 
a market, a health centre and a multi-purpose pavement for the 
biggest village in the area. Road upgrading will be done. 
Population was projected using the low assumption of NCSO, NEDA.
5.2.1.4 Pro.iect D: Settlements Variant.
This project will be the opposite of the reforestation 
variant and will be skewed heavily towards human settlements and 
livelihood undertakings within the watershed. Infrastructure and 
capital investments are much larger. Roads will be constructed on
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a 1 km of road per 50 hectares of land basia. The area of 2,200 
hectares of old growth which is presumably the steepest slopes 
will be maintained as forest. Some of the steeper areas with 
slopes 31 percent and greater will be for energy plantation 
purposes and the lower slopes in this bracket will be for agro­
forestry. All the A & D lands and part of the 19 - 30 percent 
gradient will be for settlement purposes. The remaining part 
within this bracket plus all the 0 - 1 8  percent slope areas will 
be for agriculture (crops and livestock). Total area involved is 
roughly around 9,750 hectares. A hog breeding farm will be 
constructed as well as a processing plant for cashew. Buildings 
will include schools, markets, health centres, village halls and 
multi-purpose pavements for each village. An Area Marketing 
Cooperative (AMC) warehouse and office will also be established. 
Water and electricity supply will also be provided each village. 
Agriculture development will be highly favoured and will proceed 
along the lines of crop diversificati6n, expansion of land 
frontiers for perennial crops and the intensified production of 
annual crops. Extension services will also be provided. 
Population was projected using the high assumptions of the NCSO, 
NEDA.
5.2.2. Decision Criteria (DCs)
The decision criteria used in the study are of general 
categories and are on a "catch all" basis since this study is an 
exploration on the use of the analytical technique. Since data on 
most of the qualitative criteria are not available, proxies will 
be used and aggregation will be done in so far only as elements 
belonging to the same criterion are concerned to make the
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calculations less cumbersome. The decision criteria have been
broadly categorized into Environmental, Welfare, Economic Land 
Use, Infrastructure and Demographic. The choice of criteria was 
based on the availability of data rather than on the ideal 
requirement. It is recognized that this manner of choosing can 
lead to a certain degree of unrealibility of outcome. This means 
that when there are more criteria favouring a certain objective, 
the solution may be more in favour of that criteria. Also, since 
the criteria may not be well defined, the possibility of double 
counting may exist.
5.2.2.1 Environmental or Natural Area (DC-1)
In the absence of data on pollution, wildlife species and 
other environmental indicators, the areas reserved for 
reforestation and the forest reserve are used as proxies. 
Furthermore, since the approach to the analysis is land based, it 
was considered more appropriate to use this welfare indicator as a 
criterion. It is assumed here that the larger the natural forest 
is, the more prime species will grow and the more wildlife will 
survive. The proxies chosen, then are the area (in hectares) 
under natural forest in the terminal period.
5.2.2.2 Economic Land Use (DC-2’)
This is measured in terms of the number of hectares devoted 
to agriculture, settlements, livelihood and energy production in 
the terminal period.
5.2.2.3 Infrastructure (DC-3)
This criterion is a catch-all criterion and represents the
aggregation of all infrastructure components that includes roads, 
bridges, school houses, irrigation, energy generating structures
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and 30 on. The impacts are presented in terms of Benefit-Cost
Ratio. This impact presentation was based on the suggestion of
Mishan (1976) which considers the ratio neutral to size and the
ranking and magnitude are not affected by either discounting or
compounding techniques. Thus, the BCRs used in this study can be
viewed as being those effective (i.e., compunded to) the
completion date at which the other criteria are measured. In
this way, time can be effectively incorporated into the analysis.
The choice of the interest rate for compounding is open to
question. The literature has suggestions varying from zero to
highly positive rates. The BCRs are presented in values less
than one. Conventionally, we would expect the ratio to be
greater than one because we divide the benefits by the costs. In
this case, however, it is the excess benefit that is considered
B - K
relevant and the formula becomes-------, where B is gross
K
benefits less variable costs and K is the capital outlay on 
2
infrastructure.
Much of the literature on environmental and large capital 
projects criticize the effects of discounting. It produces a bias 
against projects with huge initial outlays and where benefits 
occur in some distant future. Mishan (ibid) proposes a 
normalization procedure for public investments that attempts to 
overcome this and other inherent problems of discounting.
2
We can see that there are no inconsistencies between the usage 
if we investigate the latter formula:
B - K B
If -------= x , then ----= x + 1.
K K
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Discounting reduces all future values of a stream of benefits 
and costs in different time periods into their present worth using 
some chosen discount rate. These discounted values or present 
worths are then aggregated to compute some feasibility indicators, 
notably the sum of net present value (SNPV) and the internal rate 
of return (IRR). Mutually exclusive projects are usually compared 
using these indicators. A project is good if its SNPV is positive 
at the chosen discount rate and if its IRR is higher than some 
chosen market or social interest rate. The higher the SNPV, the 
better the project and the greater the difference between the 
chosen market (or social) interest rate and the IRR, the better 
the project. Apart from the objection to placing lesser weights 
to impacts that occur further into the future, an inherent 
problem with discounting and the above described comparison is 
the fact that often the indicators produces contradictory ranking 
of projects. Mishan argues that to attain consistency of 
ranking, irrespective of the feasibility indicator used and the 
discount rate considered and to transform the indicators to 
comparable scales, a normalization procedure must be undertaken. 
This normalization procedure must meet three conditions: (a)
that the reinvestment opportunities open to each of the benefits 
be made explicit and be fully utilized; (b) that a common outlay 
and (c) a common investment period, be established for all the 
investment streams under comparison. Also, it would be more 
convenient to depart from the discounting method and adopt the 
method of compounding forward to a terminal date. This is to say 
that all benefits, and all outlays of each investment stream will 
be compounded forward to yield a terminal value. This study 
follows Mishan's lead.
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5.2.2.4 Welfare (DC-4f DC-5P DC-6)
The welfare category incorporates the number of farmers 
served by the project (DC-4), the*number of jobs generated (DC-5) 
and the number of businesses induced (DC-6) as proxies for 
production, wages and profits. In a neo-classical constant- 
returns - to-scale world, the last two should equal the value of 
production. The rationale for the choice of these proxies is 
that the analysis would like to look more closely at the 
distributional effects of the projects rather than at the 
aggregated magnitude of the effects. It is recognized that 
infrastructure (DC-3), jobs generated (DC-5) and the business 
induced (DC-6) may have double counting possibilities. As used 
in the study, however, all direct benefits and costs accruing to 
infrastructure have been considered under the DC-3 impact while 
all jobs generated including from other criteria have been 
isolated and lumped in DC-5. Business induced are merely the 
number of business generated by the project minus the jobs 
generated.
5.2.2.5 (DC-71
This criterion represents the change in population as a 
result of the projects. An out-migration will be a cost since 
people will be uprooted from a place to either congest urban 
areas or clear some more forest lands elsewhere.
5.2.3 Preference Weights.
The determination of the weight vector, W, as discussed
before, is fraught with difficulties. Under Philippine
conditions, it is even more difficult because preferences that 
are revealed are often volatile and ambigious; or they may not be
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present at all. Therefore, the study made use of the aame 
technique suggested by Ni.jkamp (1977) which was used in the 
Maasvlakte evaluation. This involves defining four possible 
scenarios, in this case : (1) neutral scenario (w( ) where all 
criteria receive equal weights; (2) preservation scenario (w^ )
where weights favour activities that enhance forest recreation 
and/ or minimize population movement into the area; 
(3) integrated ecological-economic scenario (w5 ) where weights 
are distributed towards a balanced use of the area; and (4) 
settlements scenario (w^ ) where weights lean towards settlement 
establishment, livelihood and infrastructure. These scenarios 
were chosen as representatives of the common interest groups or 
the preference of a decision maker. The weights were determined 
largely by the author for illustrative purposes. The 
practicality of defining these scenarios (or roughly, policy
options) is that one gets a form of sensitivity analysis in the
*
methodology. In a manner of speaking, one gets a new picture 
when the weights change in favour of a particular criterion. 
Admittedly, there will be other scenarios, and a more refined 
analysis would involve changing weights of specific criterion to 
test the robustness of the indices and the stability of the 
solution using stochastic approach. Another approach has been 
used by Delforce, et.al. (1982) which involves the measurement of 
utility by users of the land.
5.3 Results of Quantitative Analysis 
5.3.1 Interpretation of Results.
Based on the above discussion, the impact matrix is derived 
and presented in Table 5-2. The impact matrix was normalized
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uaing formula (3.2) in Chapter 3 and is presented in Table 5-3.
Table 5-2: Impact Matrix, Four Alternative Projects, Seven
Decision Criteria, Santa Catalina Watershed
DECISON CRITERIA : UNITS : P R O J E C T  I M P A C T S ( I s )
(DCs) : USED : A B C D
Natural Area : Ha. : 22572 11202 9202 2200
Econ. Land Use : Ha. : 9378 20748 22748 29750
Infrastructure : BCR .065 .022 .143 .067
Farmers Served : No. : 1448 2153 1091 2910
Jobs Generated : No. : 500 300 200 543
Business Induced : No. : 65 400 163 550
Pop'n. Change : No. : (2493) 2241 1394 3107
Table 5-3: Normalized Impact Matrix, Four Alternative Projects,
Seven Decision Criteria, Santa Catalina Watershed.
DECISON CRITERIA : UNITS : P R O J E C T  I M P A C T S  (Is)
(DCs) : USED : A B C D
Natural Area : Ha. : 1.000 „0.496 0.408 0.097
Econ. Land Use : Ha. : 0.315 0.697 0.765 1.000
Inf rastrueture : BCR : 0.453 0.158 1.000 0.468
Farmers Served : No. : 0.498 0.740 0.375 1.000
Jobs Generated : No. : 0.921 0.552 0.368 1.000
Business Induced : No. : 0.118 0.727 0.296 1.000
Pop'n. Change : No. : 0.198 0.721 0.499 1.000
The preference weights in Table 5-4 have been generated using the 
rating method in which a seven point scale is used to simulate a 
given budget constraint and points are distributed among the 
criteria. Ranking of each criterion, based on its importance to 
the attainment of the given objective, was first made and from
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auch ranking, the "given budget" waa diatributed. Thus, aay, for 
criterion number 1, if it were considered the most important 
criterion, then it gets a higher budget allocation. There are, 
however, criteria that receive relatively higher allocation 
because they are considered to affect indirectly the attainment 
of the given objective, The points were then divided by seven to 
ensure that the summation of weights will equal unity.
Table 5-4: Preference Weights on Decision Criteria, Santa
Catalina Watershed.
DECISION : 
CRITERION :
W E I G H !
W
1
1 I N G 
W
2
S Y S T E 
W
3
E M S (Ws) 
W
4
DC-1 : 0.143 0.643 0.321 0.021
DC-2 : 0.143 0.064 0.250 0.543
DC-3 : 0.143 0.057 0.086 0.186
DC-4 : 0.143 0.086 0.114 0.100
DC-5 : 0.143 0.079 0.100 0.071
DC-6 0.143 0.029 0.053 0.036
DC-7 0.143 0.042 0.076 0.043
The ELECTRE METHOD discussed in Chapter 3 was applied to 
each of the weighting scenarios and the numerical results are 
presented in Table 5-5 for the concordance dominance index and 
Table 5-6 for the discordance dominance index [see formula 
(3.13) and (3.14)]. Note that the net discordance dominance 
index of w t (neutral scenario) is equal to the unweighted net 
discordance dominance index.
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Table 5-5: Net Concordance Dominance Indices, Santa Catalina
Watershed.
PROJECTS : NET CONCORDANCE 
W W
1 2
DOMINANCE
W
3
INDICES
W
4
A : -0.715 *1.574 -0.102 -1.646
B : -0.143 0.486 -0.044 -1.646
C : - 1.000 -1.088 -0.756 0.116
D : *1.859 -0.972 *0.902 *2.502
Table 5-6: Net Discordance Dominance Indices, Santa Catalina 
Watershed
PROJECTS : NET DISCORDANCE 
W W
1 2
DOMINANCE INDICES 
W W
3 4
A : 0.305 0.739 0.124 0.062
B : 0.130 -0.107 0.100 0.678
C : 0.610 *-0.326 -0.004 -0.206
D *-1.045 -0.305 -0.220 -0.410
Interpretation of the results is based on the guiding rule
that the higher the value of the concordance dominance index, the
better the project, and the lower (the more negative) the
discordance dominance index, the more acceptable the project
becomes. The choice is made for the best project when it either
dominates all projects on both indices and/or its rank order 
3
frequency is greater than any other project. Thus, the
concordance indices in Table 5-5 shows that project D
(Settlements Project) dominated all other projects for three
3
The rank order frequency is the number of times that a project 
th
receives the k rank order during all runs of a stochastic 
procedure.
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Table 5-6 gives ua apreference scenarios - w ( , , and #
unique solution because project D has also the lowest discordance 
dominance index for two of the three weighting scenarios it 
dominated above. Therefore, given the criteria used, project D 
is the best to implement in the area.
5.3.2 Analysis.
The results above raise the question as to why project B was
not selected using the approach when the policy enunciation
requires a balanced approach to environmental-economic use of
land resources. If we look again in Table 5-5 we will note that
project B is second best in all weighting systems. Although its
discordance dominance indices in Table 5-6 do not follow a
definite rank order, its total frequency ranking for rank two
exceeds either project A or C. What has the frequency ranking
got to do with the issue? Theoretically, the result of the
*
analysis is considered stable when the ranking is identical for 
both the concordance and the discordance dominance indices. It 
means a complete dominance by the best project over all other 
projects. The less frequent a project dominates other projects, 
the more tendency there is for a non-dominated situation. In 
other words, the analysis cannot provide an unambigious decision 
on which project to choose. Let us proceed to analyze the 
results by looking at possible sources of bias. There are two 
sources that we can look at: (1) decision criteria selection and 
the effects of weights (concordance index) and (2) decision 
criteria and the effects of project impacts (discordance index).
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5.3.2.1 Choice of Decision Criteria and Assignment of Weights
Looking back at the list of decision criteria in Table 5-2 
we can see that there is only a single criterion that really 
reflects environmental considerations - DC-1 or the Natural Area 
criterion. This means that there are not enough alternatives 
offered on which to spread the preference weights. It could be 
argued that the weights could first of all be divided equally 
between the overall objectives (environment and economics) and 
then assign these weights among criteria falling under each 
objective. However, the mere plurality of the number of criteria 
belonging to the economic objective negates such a division. 
This is especially true if we consider that the concordance set 
is generated by a pairwise comparison of the impacts. Take 
projects B and D for example and consider Table 5-7.
Table 5-7: Comparison of Concordance Set and the Corresponding
Weights, Projects B and D, Santa Catalina.
DCs : Weight B = Weight D : Weight D > Weight B
• Wts. • A : B • Wts. • A : B
1 ; 3.50 I 0.496 : 0.097 ; 3.50 ; 0.496 : 0.600
2 ; 0.58 ; 0.697 : 1.000 ; 0.58 ; 0.697 : 1.000
3 ; 0.58 ; 0.158 : 0.468 ; 0.58 ; 0.158 : 0.468
4 : 0.58 ; 0.740 : 1.000 ; 0.58 ; 0.740 : 1.000
5 : 0.58 ; 0.552 : 1.000 ; 0.58 ; 0.552 : 1.000
6 : 0.58 : 0.727 : 1.000 ; 0.58 ; 0.727 : 1.000
7 - 0.58 - 0.721 : 1.000 - 0.58 - 0.721 : 1.000
The number of criteria in the concordance set of project D is six 
and of project B only DC-1 (see Table 5-3). Now if we divide the
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weights equally between DC-1 on one hand and all other DC3 on 
the other we will not have any problems because DC-1 is the 
concordance set for project B and the rest for project D. What 
would happen if the impact of DC-1 in project D is greater than 
that of project B? Clearly, project B loses its concordance 3et 
and therefore loses the weight of its dominance which was 50 
percent of the total weight (Table 5-7). What this discussion 
suggests is that there should be a clear and concise choice of 
criteria that would equally reflect the two objectives. In this 
study, it would require information on, say, the level of 
pollution, degree of quietness (measured perhaps in decibels), 
and probably a diversity index for botanical and ornithological 
value of the area.
5.3.2.2 Choice of Decision Criteria and Magnitude of Impacts.
The implications of thi3 will be discussed in relation to 
the discordance index. Consider Table 5-*2 again. Aside from the 
fact that most decision criteria selected were economic in 
nature, the magnitudes of the impacts in project D are very large 
compared to the three projects so much so that the normalized 
values in Table 5-3 showed the highest value for project D on six 
criteria. This results in a discordance set for project D 
containing only one element - DC-1. This is, therefore, 
reflected in a very low discordance dominance index (Table 5-5). 
Furthermore, we must note that the
discordance indices were derived by incorporating the preference 
weights in the calculations [ see formula (3.10)]. Since the 
weight of the lone environmental criteria is not very high, the 
discordance dominance index is further reduced, aggravating the
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bias against what would otherwise be better projects had there
been more environmental criteria.
This aspect highlights once more the need for a careful 
selection of decision criteria. Furthermore, there is still a 
need to have an interaction between the project evaluator and the 
decision-maker so that more revealing preference weights could be 
generated.
The methodology has, however, at least two strong points. 
First, by detaching the weights from the project impact, more 
flexible analysis can be made. The methodology can complement 
the conventional cost-benefit analysis by assumming that money is 
the weight. What, for example, would happen to the ranking if 
the interest rate falls by so many percent? What would happen to 
the other criteria like jobs, farmers served and population? A 
decision-maker can make a more informed decision because 
simultaneous consideration of other objectives are available to 
him. Second, as regards the projects, several projects are 
compared at the same time and their relationships are explicitly 
considered in the analysis. Thus the decision-maker is provided 
with a wider decision horizon. Furthermore, by varying the 
assumptions in each project or presenting projects with different 
variances, the decision-maker is made aware of what changes will 
occur in each criteria.
The methodology seems to be well suited to countries like
the Philippines where, because of fast depleting resources and
high population growth, a satisficing compromise has to be made
among the multiplicity of interest groups. It is foreseen,
however, that because the methodology is new and the information
required cannot readily be generated, acceptance by institutions 
that require project evaluation work will be very slow.
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CHAPTER 6
CONCLUSIONS AND IMPLICATIONS
This chapter discusses the relevance of the results of the 
study to the Philippines" development efforts in general and to 
project appraisal work in particular. The next two sections 
focus on the implications to present techniques used while the 
final section recommends areas for application.
6.1 Philippine Development: A need to Look at Irrelevants
The Philippine development plan documents describe national 
objectives in terms of both growth and equity. This study 
focusses on a project evaluation procedure that allows for a 
closer look at issues that have traditionally been considered 
irrelevant in the pursuit of development. Such an outlook 
crystalizes the problems inherent in any socio-political decision 
and brings out the importance of considering a wider horizon when 
planning or formulating projects. The approach has a distinct 
advantage in forcing evaluators to consider a number of 
alternative project designs without the constraint of reducing 
the alternatives to single scalar values. The use of concordance 
analysis allows both monetary and non-monetary impacts of 
projects or plans to be taken into consideration. However, it is 
not just an adjunct to Cost-Benefit analysis. It is an 
evaluation procedure that can stand on its own. Furthermore, 
there are advantages in having an evaluation method that can take 
account of the diverse interests of the p>eople affected by the 
plan and come up with a compromise solution. This is a departure
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from the conventional optimisation of a aingle objective aa moat 
commonly advocated. These problems can be handled using the 
multicriteria analysis method examined. It was suggested in the 
study that since such analyses can overcome some difficulties 
related to conventional cost-benefit analysis, the approaches 
should complement each other to establish a more meaningful 
information base from which decisions can be formulated. In 
applying multicriteria analysis, a compromise result may be 
achieved in order to satisfy the diverse needs of the society. 
Its major strength is the explicit inclusion in the analysis of 
intangibles and other externalities. The approach could provide 
countries like the Philippines with at least a bargaining 
position in the negotiation table for grants or loans because a 
project proposal could be tested against several criteria and 
against any changes in priority ratings of these criteria.
The application of concordance analysis in this study 
suggests that there are four problems with this methodology. The 
first relates to the weighting system which uses preference 
scores or classes but does not use any trade-off analysis. 
Operated in an interactive manner, however, it is likely to draw 
the decision-maker into more involvement with the evaluation 
process and this could solve the problem of trade-off analysis. 
Inspite of this rather weak theoretical basis, the methodology 
has been shown to be operational.
Second, there is the potential difficulty of the technique 
in that, in contrast to cost-benefit analysis, the element of 
time can be easily omitted from the analysis. The study has
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shown that this is not necessarily a requirement of the approach.
However, it suggests that economic measures can be considered as 
a criterion in the analysis and that these could be compounded 
forward to a terminal time to avoid the problems inherent in the 
use of discounting procedures.
Third, there is a need to have a balanced distribution of 
criteria between economics and environment. The magnitude of each 
impact has also profound effects in the analysis. These problems 
have been highlighted in the discussions in Chjapter 5.
Finally, the uncertainty in both project outcomes and 
weights is a result of lack of information about them. A 
sensitivity analysis was considered in the study by assuming four 
different scenarios for preference weights. Furthermore, in the 
analysis, a considerable discussion was made regarding the 
natural environmental impact and the effect it would have had irfauA it"
been of greater magnitude. This is also one type of sensitivity
*
analysis. It is,however, evident that this type of analysis is 
only partial because we are holding all other criteria impacts 
and weights constant. A more meaningful sensitivity analysis and 
one which would show a robust solution is to consider all weights 
and impacts simultaneously so that a change in a weight is offset 
by an opposite change in all or some other weights as well as 
their corresponding impacts. This could be done using a 
stochastic analysis which considers the impacts and weights in 
the original matrices as the most probable values they can take. 
Then we can consider these values as belonging to a probability 
distribution (a normal probability distribution may be assumed in
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the absence o£ information on the shape of the distribution). We
can then proceed to generate random variables out of these 
variables to simulate changes in any or all of them to test the 
stability of the solution.
6.2 A Question of Relevance
After presenting the theoretical underpinnings, the study 
proceeded to explore the applicability of the methodology under 
Philippine conditions by using Santa Catalina Watershed 
Development Project as a case study. While the data available 
meant that this was a rather simple exercise, several conclusions 
have arisen which are relevant to project planning and appraisal 
in the Philippines. First, by separating impacts and weights, a 
more flexible analysis can be made. Second, since disaggregation 
is resorted to, effects of each criteria can be investigated 
individually and in relation to the others. As regards the 
weights, there is a need for a clear indication of preferences in 
order for the exercise to have meaning. This would require a 
very concise definition of decision criteria were 
interdependencies and inter-relations are minimized. 
Furthermore, the study showed that there should be at least 
equality in the number of criteria representing each objective to 
minimize biases for a particular project. A very precise 
definition of alternatives must also be made so that people 
involved in establishing ratings know exactly how to distribute 
their preference scores.
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The methodology could be widely U3ed under Philippine 
conditions where many projects have multiple purposes. There 
are, however, several areas of concern with the approach that 
need more careful evaluation before it can be applied 
effectively. First is the information requirement. The 
Philippines does not as yet generate information that provide 
ecological indicators. Levels of pollution, wildlife species, 
annoyance indices and aesthetic coefficients will be very hard to 
generate. Economic indicators, however, are easily available.
The second area of concern relates to the preference
weights. Users of land in the country are not only diverse in
interests but diverse in level of knowledge and aspirations. The
interview method or even the game theory approach may not be
very applicable under certain conditions. How, for example, can
a person who has spent his lifetime with a beautiful landscape
and considers it free and natural, say how much he is willing to
*spend for its preservation? As an initial exercise, it might be 
well to confine the interviews to decision-makers in the 
government since they make most of the policy decisions anyway. 
However, such surrender denies a key purpose of the approach and 
emphasizes the need for carefully designed attitudinal surveys.
6.3 A Step Towards Reality
The study has pointed out some of the advantages and 
disadvantages of the methodology vis-a-vis the conventional 
techniques. It is recommended that, owing to the particular 
conditions facing project appraisal in the Philippines, this
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methodology be applied on an exploratory baax3 with a couple of
projects in parallel with conventional analysis. A more thorough 
application to a well documented area is also recommended to 
exploit the full potential of the approach and have a better 
showcase for its capability. Another potential area for 
application will be in Regional Development Planning exercises 
which are conducted regularly and involve all regional heads of 
the planning ministry.
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